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Chapter I: Introduction 
 “No scene from prehistory is quite so vivid as that of the mortal struggles of 
great beasts in the tar pits.  In the mind’s eye one sees dinosaurs, mammoths, 
and sabertoothed tigers struggling against the grip of the tar.  The fiercer the 
struggle, the more entangling the tar, and no beast is so strong or so skillful 
but that he ultimately sinks.  Large-system programming has over the past 
decade been such a tar pit, and many great and powerful beasts have 
thrashed violently in it.  Most have emerged with running systems — few have 
met goals, schedules, and budgets.  Large and small, massive or wiry, team 
after team has become entangled in the tar.” (Brooks 1995, p. 4) 
 
Software development (SD) projects have long been 
characterized as prone to result in products that are over-budget, over-
schedule, feature poor, or bug rich, all of which can be very costly to an 
organization (Davenport 2005).  For example, a 2003 report from the 
Standish Group suggested that only 34% of SD projects are completed 
within pre-defined time and budget specifications.  Further, a 2002 
report from the U.S. National Institute of Standards and Technology 
(NIST) suggested that bugs from software cost the U.S. economy 
almost $60 billion annually (2002).  While these numbers can certainly 
be debated, they regardless illustrate that SD success is difficult to 
achieve in a consistent fashion. 
To address the “tar” that can entrap those undertaking software 
development efforts, authors have suggested the use of formalized 
project management approaches, such as those found in various 
software development methodologies, to increase the likelihood of 
project success (Hartman and Ashrafi 2002; McCarthy 1995; McConnell 
2 
1998; Royce 1998).  Indeed, literature has suggested that SD failure 
rates could be reduced if developers were provided a more structured 
project environment, such as that enabled through the implementation 
of structured management or development methodologies (Paulk, 
Weber, Curtis and Chrissis 1995).  Methodologies embody philosophy 
(i.e., addressing the ‘what’) and technique (i.e., addressing the ‘how’) 
(Checkland 1981), both of which are essential in controlling the 
software development process.  Project management (PM) practices 
are a cogent example of techniques important to the software 
development process, as discussed in the Project Management 
Institute’s A Guide to the Project Management Body of Knowledge 
(PMBOK), third edition (PMI 2003).  Software development project 
management (SDPM) practices refer to the utilization of PM techniques 
within a software development context, such as those discussed in 
waterfall, spiral, agile or extreme development methodologies.  For 
example, development methodologies often utilize structured 
requirements meetings throughout the development lifecycle as a 
means of aligning customer requirements and technical design 
(DeGrace and Stahl 1990). 
Research has recently begun to address the factors that 
influence software developer use of these types of managerial 
interventions (Hardgrave, Davis and Riemenschneider 2003; Khalifa 
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and Verner 2000), but questions still remain.  First, how do an 
individual’s disparate value perceptions interact to influence the use of 
SDPM practices?  Literature has stressed the importance of 
considering both instrumental and political aspects underlying individual 
and organizational behavior (Dean and Sharfman 1993; Robey and 
Markus 1984), but usage models to this point have focused on 
individual usefulness perceptions that are instrumental in nature.  
Second, what kind of SDPM practice use can be expected?  Adoption 
literature has traditionally focused on extent of use measures (i.e. 
number of times used and/or number of features used), but has failed to 
address the nature underlying that use.  Beyond the question of 
whether a SDPM practice is used is the more important issue of how 
the practice is used in terms of (1) faithfulness to organizational 
expectations and (2) adaptation to the task being completed.  Finally, 
what role does the institutional environment in which a developer works 
play within the SDPM practice usage decision?  Software development 
environments are dynamic and often subject to malleable constraints, 
and as such a model of SDPM practice usage must address the role 
these pressures play in a developer’s usage decision. 
1.1. Research Questions 
The overriding objective of this dissertation can be understood 
through the following research question: What are the primary factors 
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that influence a software developer’s customized and faithful use 
of a SDPM practice within a SD project?  Before proceeding, it is 
important to realize the boundary conditions for this question.  First, the 
focus of this study is on software developers that operate in an 
organizational context.  As such, any model used to address the 
question of SDPM practice use must acknowledge the impact of 
organizational opportunities and constraints that arise through 
association with the organization.  Second, this dissertation is 
concerned with SDPM practice usage behavior that is exhibited within a 
specific development project rather than with regards to general usage 
behavior for all projects.  This distinction is important since it focuses 
attention on behavioral episodes rather than behavioral tendencies.  It 
is expected that a clearer understanding of SDPM practice usage 
behavior will be gained by considering software developer perceptions 
and behaviors within a specific project.  Finally, it is important to 
acknowledge that this dissertation does not propose “best practices” by 
asserting which SDPM practices are most effective.  While this is an 
important issue, the research at hand is rather focused on the primary 
factors that influence usage of SDPM practices. 
To address the stated research question and in turn resolve 
these outstanding questions, reasoned action models of individual 
behavior and institutional theory will be used to generate a model that 
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seeks to explain factors underlying a software developer’s faithful and 
customized use of a SDPM practice. 
1.2. Research Contributions 
There are at least four contributions that result from this 
dissertation research.  First, the proposed research model utilizes an 
integrative application of institutional perspectives in order to 
understand SDPM practice usage behavior.  While authors researching 
individual behavior have addressed institutional pressure separately 
through concepts such as social norms and management support 
(Agarwal 2000; Venkatesh, Morris, Davis and Davis 2003), this 
research evaluates institutional pressure by considering organizational 
and social sources of pressure in tandem.  Specifically, a classification 
scheme using both sources is proposed to identify the institutional 
environment within which a software developer works.  This framework 
provides a novel perspective that allows researchers to consider the 
institutional environment as a whole when investigating individual 
behavior within an organization. 
Second, this research is expected to extend existing adoption 
studies by considering both instrumental and political purposes 
underlying SDPM practice usage.  Previous developer-focused 
adoption studies have tended to emphasize instrumental value 
judgments in determining behavioral choices (Hardgrave et al. 2003; 
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Khalifa and Verner 2000), but political value has long been understood 
as important behavioral influencer in a software development context 
(Robey and Markus 1984).  Existing adoption models will be extended 
by proposing that both political and instrumental relative advantage 
perceptions play an important role in determining a software 
developer’s use of a SDPM practice. 
Third, the proposed model provides a conceptualization of 
usage behavior which is richer than pure frequency-based measures 
typical in many adoption studies (Khalifa and Verner 2000).  
Specifically, this study looks at how use is enacted by the software 
developer through both faithfulness and customization dimensions.  
Evaluating how the SDPM practice is appropriated within the project 
context is of utmost concern since the effectiveness of a practice is a 
function of how it is used within the development process.  It is believed 
that this conceptualization will also be valuable to other adoption 
contexts where the nature of usage is important to implementation 
success. 
Finally, this study will provide practitioners with clearer picture of 
ways in which effective SDPM practice use can be encouraged within a 
software development environment.  Practices are often employed to 
improve a development group’s ability to deliver software projects within 
time, resource and cost specifications, and as such it benefits the 
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organization when each software developer appropriately utilizes the 
SDPM practices within their specific work context.  The proposed 
research model provides a framework whereby managers can better 
understand the factors that can be adjusted to positively influence 
desired SDPM practice usage behavior.  
1.3. Organization of Dissertation 
This dissertation has been a living work since its inception in the 
spring of 2003.  During this time, the dissertation has naturally evolved 
for both theoretical and pragmatic reasons.  As such, the dissertation is 
divided into two main sections; the first which was derived prior to the 
start of data collection and the second that flowed from constraints 
encountered during data collection. 
1.3.1. Dissertation Section 1: Original Research Model 
Chapter II provides a review of literature which informs the 
discussion of software developer use of a SDPM practice.  First, a 
discussion of contemporary research on software developer behavior is 
presented and discussed in terms of what it does and does not tell us 
regarding SDPM practice use.  Reasoned action models of individual 
behavior, decision-making perspectives, and institutional theory are 
then presented as a means of understanding SDPM practice usage 
behavior exhibited by a software developer.  The resulting discussion 
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provides a framework from which the proposed research model can be 
understood.  Chapter III draws on this foundation in order to present 
the research model and hypotheses.  Constructs and resulting 
relationships are presented in relation to the theory detailed in Chapter 
II.  Chapter IV begins with an overview of the data collection methods, 
data sources, and data analysis methods expected for this dissertation.   
1.3.2. Dissertation Section 2: Revised Research Model 
Chapter V begins by discussing a rationale for modifying the 
research model and follows with a detailed presentation of the research 
hypotheses.  Chapter VI then continues by analyzing the data collected 
and presenting results. Finally, Chapter VII concludes by discussing 
findings, suggesting key implications for both theory and practice, and 
proposing directions for future research.    
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Chapter II: Literature Review 
 
In order to generate a model that explains software developer 
use of a SDPM practice, we must first look to existing literature to 
provide a proper perspective.  This chapter will begin by discussing 
previous findings that relate to studies of SDPM practice usage.  Next, 
three different theoretical perspectives will be outlined to generate the 
structural framework for addressing the proposed research question.  
Finally, the conceptualization of actual use will be discussed, including 
a presentation of exigencies which might serve to reduce usage 
behavior. 
2.1. Previous Findings 
Several authors have addressed the adoption of innovations 
within a software development context, lending an important 
perspective to the question of SDPM practice use among software 
developers.  One study in particular considered factors that encouraged 
COBOL programmers to develop favorable usage intentions regarding 
the C programming language (Agarwal and Prasad 2000).  In the non-
mandatory environment (as perceived by the responding software 
developers) examined by the authors, findings suggested that task-
related perceptions of relative advantage were important in determining 
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individual attitudes.  Further, the radical shift in development processes 
dictated that compatibility issues were important when deriving positive 
attitudes.  Intentions to use the C programming environment were then 
found to be positively influenced by attitudes and ease of use 
perceptions.  This study confirms the importance of reasoned action 
models of individual action when considering software developer 
adoption of innovations.  However, it is interesting to note that the 
authors found social factors within the software developers’ 
environment to not be a significant predictor of usage intentions.  While 
a cursory reading of the sample suggests that social factors should be 
important (i.e., all were members of one development organization), the 
context suggests why the social environment did not play a more 
significant role in the adoption decision.  As stated by the authors, “the 
result also suggests that respondents did not believe that the 
organization in the study was attempting to mandate use of the C 
language” (Agarwal and Prasad 2000, p. 303).  When adoption of an 
innovation is highly voluntary, social pressure has been shown to have 
very little effect on the adoption decision (Hartwick and Barki 1994). 
A second set of authors (Khalifa and Verner 2000) used Triandis’ 
model of human behavior (Triandis 1980) as a framework from which to 
understand a software developer’s usage behavior for two specific 
software development methodologies, waterfall and prototyping.  Using 
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a cross-sectional, questionnaire-based data collection approach, the 
authors found that use of either software development methodology 
was significantly influenced by facilitating conditions (i.e., team size, 
departmental innovativeness, and organizational support) and 
developer beliefs regarding the methodology’s impact on the quality of 
the software development process.  Use in this study was discussed 
through two dimensions, where depth referred to the extent the 
methodology was used in each phase of the development process and 
breadth referred to the variety of applications that were developed with 
each approach.  This research also lends credibility to reasoned action 
models of individual behavior by (1) suggesting that beliefs are an 
important predictor of software developer usage behavior and (2) 
acknowledging the importance of facilitating conditions, or “objective 
factors in the environment that facilitate performance of an act” (Khalifa 
and Verner 2000, p. 362), when investigating usage behavior within an 
less-than-voluntary context (Ajzen 1991).   
Finally, a third set of authors (Hardgrave et al. 2003; 
Riemenschneider, Hardgrave and Davis 2002) have recently evaluated 
several competing models commonly accepted within technology 
adoption literature to determine their appropriateness in a software 
developer methodology adoption context.  The first study 
(Riemenschneider et al. 2002) tested the Technology Acceptance 
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model (TAM) (Davis 1989; Davis, Bagozzi and Warshaw 1989), TAM2 
(Venkatesh and Davis 2000), Perceived Characteristics of Innovating 
(PCI) (Moore and Benbasat 1991), the Theory of Planned Behavior 
(TPB) (Ajzen 1991) and the Model of Personal Computer Utilization 
(Thompson, Higgins and Howell 1991) and found that reasoned action 
models of individual behavior could be applied in a methodology 
adoption context.  Specifically, usefulness (a.k.a. relative advantage, 
attitude, job fit), subjective norm (a.k.a. social factors) and compatibility 
were shown to positively impact developer intentions to use the 
methodology while voluntariness was shown to negatively impact 
intention formation.  Their results also demonstrated that ease of use 
perceptions and perceived behavior control (internal and external) did 
not significantly impact intention formation.  While the authors suggest 
that “as the behavioral domain changes from tool use to methodology 
use, there is a reduction in the relevance of how easy or hard the 
behavior is to perform and whether or not one possesses adequate 
internal or external resources to perform it” (Riemenschneider et al. 
2002, p. 1141), this finding might be an artifact of the data collection 
approach.  Specifically, data collection for the study occurred post-
adoption, creating the possibility that perceptions of complexity had 
been reduced through experience with the development methodology.  
In a similar way, the importance of perceived behavior control (i.e., the 
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individual’s perceived ability to complete the behavior) by definition will 
be impacted after a software developer has already used the 
methodology.   
The next study by these authors combined TAM (Davis et al. 
1989; Venkatesh and Davis 2000) with diffusion of innovations theory 
(Rogers 1995) to propose a model explaining software developer 
adoption of a software development methodology.  Using a cross-
sectional, questionnaire-based data collection approach, Hardgrave et 
al. (2003) found that perceived usefulness and compatibility all 
demonstrated a significant relationship with the individual’s behavioral 
intention to use the software development methodology.  When 
compared to the previously discussed studies, these authors employ a 
more comprehensive array of usage drivers within reasoned action 
models and find that social pressure and organizational mandate are 
indeed important predictors of methodology adoption intentions.  
Perceptions of complexity were shown to not exert a direct impact on 
usage intentions; an interesting finding given that the methodology was 
suggested to be a ‘radical’ change.  However, this finding might be 
explained by the wealth of development experience within the 
respondent group (average of 10 years development experience), 
calling into question how radical the new methodology might have truly 
been (e.g., the methodology did not utilize a CASE tool). 
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These studies offer several important insights within the current 
research context.  First, they provide validation that understanding 
factors that influence a software developer’s adoption of development 
techniques and methodologies are an important, yet rarely discussed 
phenomena within the IT discipline.  Second, each illustrates the 
relevance of utilizing reasoned action models of individual behavior 
when trying to understand software developer usage of SDPM 
practices.  This is important since it provides a perspective regarding 
constructs expected to be most applicable within the SDPM practice 
usage process.  Finally, the later studies discussed above acknowledge 
that the social context in which software developers operate must be 
considered if we are to understand enacted behavior.  Social context is 
especially important when considering the reasoning behind software 
developer behavior (Wastell 1999), and a model of SDPM practice 
usage must account for this influence.  
However, there are still several areas which must be addressed 
if we are to comprehensively understand a software developer’s usage 
of SDPM practices.  First, software developers in an organizational 
context are subject to a complex set of criteria when determining the 
value of organizational practices (Robey and Markus 1984), but usage 
models to this point have focused on individual usefulness perceptions 
that are task-focused only.  Second, models to this point have focused 
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on extent-based usage (or intention) measures.  Beyond the question of 
whether a SDPM practice (will be / is being) used is the equally 
important issue of how the practice (will be / is being) used by software 
developers.  Finally, the previously discussed models do not address 
the impact that external pressures might exert on usage behavior.  The 
following sections will discuss three theoretical perspectives that are 
expected to address these questions in order to provide a robust model 
of factors that influence software developer SDPM practice usage. 
2.2. Reasoned Action Models of Individual 
Behavior 
When deriving the factors that influence a software developer’s 
SDPM practice usage, it is important to begin with existing models that 
seek to explain individual behavior.  Reasoned action models, such as 
those presented in technology adoption research, provide a theoretical 
lens from which an individual’s usage decision process can be 
examined (Fishbein and Ajzen 1975; Venkatesh et al. 2003).  A number 
of reasoned action models have received support across a variety of 
domains (Agarwal 2000; O'Keefe 2002), suggesting that they might 
provide a powerful lens for this research context.  The following 
paragraphs outline several of the most accepted models of reasoned 
action which can elucidate factors influencing SDPM practice use. 
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Reasoned action models of individual behavior find their roots in 
TRA, or the Theory of Reasoned Action, as proposed by Fishbein & 
Ajzen (1975).  TRA, in considering volitional behavior, suggested that 
an individual’s disposition towards a behavior (attitude) combined with 
their perception that referent others think they should exhibit the 
behavior (subjective norms) influence the likelihood of developing an 
intention to exhibit the behavior.  Expressed mathematically, TRA 
proposes that BI = AB(w1) + SN(w2), where BI is an individual’s 
behavioral intention that is influenced by both an individual’s attitude 
towards the behavior (AB) and subjective norms with regard to the 
behavior (SN).  Both AB and SN are suggested to contribute to BI 
differentially, as represented by the different weightings (w1 & w2) 
assigned to the factors (O'Keefe 2002).  The theory also suggests that 
attitude and subjective norm generation are derived from individual 
beliefs (Mathieson 1991).  Research from multiple domains such as 
family planning, paper recycling, exercise, consumer purchases, and 
technology use have confirmed that TRA provides a powerful 
perspective for understanding individual behavior in voluntary 
environments (Agarwal 2000; O'Keefe 2002).  The primary relationships 
proposed in TRA are graphically illustrated in Figure 2.2-1. 
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Building on TRA, authors subsequently proposed that an 
additional construct, perceived behavior control, was important in 
situations where the behavior in question was considered less than 
voluntary.  The Theory of Planned Behavior (TPB) specifically 
suggested that “the presence or absence of requisite resources and 
opportunities” (Ajzen and Madden 1986, p. 457) played an important 
role in determining whether an individual would exhibit a given 
behavior.  Thus, TPB built on TRA by proposing BI = AB(w1) + SN(w2) 
+ PCB(w3), where PCB represents perceived behavior control and w3 
represents its weighting.  Similar to attitudes and subjective norms, 
perceived behavior control was suggested to be largely shaped by 
individual beliefs.  According to O’Keefe, “the number and diversity of 
supportive findings suggest that the TPB will often provide a superior 
model (when compared to TRA)” (2002, p. 116).  The relationships 















Another reasoned action perspective for individual adoption 
behaviors can be found in Diffusions of Innovations (DOI) literature 
(Rogers 1995).  This perspective suggests that adoption of an 
innovation is strongly influenced by how an individual answers the 
following questions (Moore and Benbasat 1991): (a) how valuable is the 
innovation compared to what it will replace (relative advantage), (b) how 
well does the innovation fit with existing norms or past experiences 
(compatibility), (c) how difficult is the innovation to use (complexity), (d) 
how difficult is it to observe the outcomes of using the innovation 
(observability), and (e) to what degree can the individual experiment 
with the innovation before adoption (trialability).  Expressed 














COMPAT(w2) + COMPLX(w3) + OBSR(w4) + TRIAL(w5) 1, a model 
which has been derived and validated through the comprehensive 
evaluation of hundreds of diverse innovation studies (Rogers 1995). 
 Researchers of technology adoption have extensively drawn on 
the reasoned action models discussed to this point.  For instance, the 
widely utilized Technology Acceptance Model (TAM) and its 
predecessor TAM2 draw on these models to propose that salient beliefs 
regarding the technology (perceived ease of use and perceived 
usefulness) influence attitudes which work together with social norms to 
impact an individuals intention to adopt and eventual adoption of the 
technology (Davis 1989; Davis et al. 1989; Venkatesh and Davis 2000).  
Further, authors have also drawn on DOI literature to propose the 
Perceived Characteristics of Innovating (PCI) model to explain 
technology adoption behaviors (Moore and Benbasat 1991).  
Understanding that each of these technology adoption models 
possesses areas of overlap, authors have recently attempted to 
combine them into one unified model that can comprehensively explain 
technology adoption behavior.  The resulting model is called the Unified 
Theory of Acceptance and Use of a Technology (UTAUT) and is 
displayed in Figure 2.2-3 (Venkatesh et al. 2003).  UTAUT proposes 
that behavioral intentions are influenced by performance expectancy 
                                            
1 ADOPT = individual adoption of the innovation, RA = relative advantage, COMPAT 
= compatibility, COMPLX = complexity, OBSR = observability, TRIAL = trialability, 
and w1-5 = the weighting of each antecedent condition 
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(i.e., relative advantage), effort expectancy (i.e., perceived complexity), 
and social influence (i.e., social norms) expressed mathematically as BI 
= PE(w1) + EE(w2) + SI(w3) 2.  Usage behavior is then suggested to be 
influenced by behavioral intentions and facilitating conditions (i.e., 
perceived behavior control and compatibility), expressed 
mathematically as USE = BI(w4) + FC(w5) 3.  Moderators such as 
gender, age, experience and voluntariness of use are also proposed to 
impact the influence of constructs on usage intentions and actual use.  
Validation of UTAUT in a technology adoption context is still in the early 
stages, but current findings are encouraging (Venkatesh et al. 2003). 




                                            
2 PE = Performance Expectancy, EE = Effort Expectancy, SI = Social Influence, w1-3 = 
weightings assigned to each antecedent condition 
3 USE = Use Behavior, FC = Facilitating Conditions, w4-5 = weightings assigned to 













Gender Age Experience Voluntariness 
of Use
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An important question that must be addressed is how applicable 
these different models are when trying to understand a software 
developer’s use of a SDPM practice.  First, the appropriateness of 
reasoned action models in understanding software developer adoption 
behavior must be confirmed.  From a technology adoption perspective, 
adoption research has often focused on end users and not “experts” 
within the information technology domain.  Several studies have 
successfully applied reasoned action models to understand software 
developer behavior, such as studies looking at the adoption of the C 
language (Agarwal and Prasad 2000) and software development 
methodologies (Hardgrave et al. 2003; Khalifa and Verner 2000).  Thus, 
reasoned action models of individual behavior appear to be relevant 
perspectives from which to understand software developer behavior. 
Second, the question of applicability must be evaluated in terms 
of the target innovation being considered.  While many studies have 
focused on the adoption of tools, or an artifact that can be used for 
accomplishing some ends, this study focuses on the adoption of 
practices.  In their consideration of the applicability of five different 
reasoned action models to a software development methodology 
adoption context (Riemenschneider et al. 2002), authors found that 
exhibited relationships tended to be consistent with those found when 
the adoption artifact of interest is a tool.  This suggests that reasoned 
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action models are an appropriate perspective for considering factors 
that influence a software developer’s use of SDPM practices. 
Thus, findings from the wide array of reasoned action studies 
offer several important insights into the factors that might influence a 
software developer’s use of a SDPM practice.  Specifically, the models 
discussed above suggest that the following perceptual factors should 
be considered when investigating software developer use of SDPM 
practices: 
• SDPM practice complexity 
• SDPM practice relative advantage 
• SDPM practice social norms 
• Facilitating conditions 
• SDPM practice usage intentions 
• SDPM practice voluntariness 
While these constructs provide important guidance when 
examining individual behavior, several limitations must be addressed.  
The first limitation lies in an undivided focus on instrumental value 
judgments as a precursor to usage behavior.  While instrumental 
relative advantage has been demonstrated to be important in the 
previously discussed models, software developer perceptions regarding 
value of the SDPM practice will be formed in an organizational setting 
where developer worth is evaluated in more ways than just in relation to 
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task performance.  As such, the developer will be subject to value 
judgments that are more complex than those solely focused on the 
task-related benefits of using the SDPM practice.  Another key limitation 
of reasoned action models can be found in a fragmented treatment of 
institutional pressures on individual behavior.  Institutional pressures 
are often discussed through social norms or facilitating condition 
constructs, but rarely presented in a comprehensive manner with 
regards to the pressured inherent in the institutional environment.  
Finally, reasoned action models tend to focus on extent-based 
measures of use / adoption and do not get into the critical issue relating 
to how usage behavior is exhibited.  The following sections will apply a 
decision-making perspective and institutional theory to build on the 
value offered through reasoned action models of individual behavior. 
2.3. Decision-Making Perspectives 
Relative advantage, or perceived usefulness, is most often 
addressed in adoption research with regards to the innovation’s 
instrumental value, defined by its ability to improve task-related job 
performance (see the Performance Expectancy construct discussion in 
Venkatesh et al. 2003 for a detailed treatment).  However, the value an 
organizational worker assigns to a behavior has often been suggested 
to result from more than purely instrumental criteria.  For example, 
researchers focusing on the adoption of IT have suggested that value 
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judgments are realized in both short- and long-term manifestations, 
where short-term represents the value of a behavior with respect to the 
task at hand while long-term represents the value of a behavior with 
regard to professional-related benefits such as increased compensation 
and improved image (Compeau and Higgins 1995; Thompson et al. 
1991).  Further, non-instrumental relative advantage perceptions have 
been addressed in adoption literature through the image construct 
proposed in the PCI model (Moore and Benbasat 1991) where 
individuals are suggested to be more prone to adopt an innovation 
when they perceive it to help them improve their social standing.  The 
context of an individual’s environment often dictates the types of 
usefulness perceptions that are most salient when considering adoption 
behaviors (Dennis and Reinicke 2004), and evaluating software 
developer usage of a SDPM practice within an organizational context 
requires us to consider which sources of relative advantage will be most 
pertinent for this study.   
Researchers looking into the decision-making process of 
management executives offer an insightful perspective when 
considering decision-making in an organizational context.  Of particular 
interest is the suggestion that managers are subject to rational 
(Fredrickson and Iaquinto 1989) and political (Eisenhardt and 
Bourgeois 1988) considerations when deriving solutions to 
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organizational problems.  Procedural rationality, or “the extent to which 
the decision process involves the collection of information relevant to 
the decision and reliance upon analysis of this information in making 
the choice” (Dean and Sharfman 1993, p. 1071), is suggested to be an 
important aspect of the decision-making process when objectives are 
known and managers are able to cognitively evaluate the value of 
derived alternatives (Eisenhardt and Zbaracki 1992).  Political behavior, 
or “the observable, but often covert, actions by which executives 
enhance their power to influence a decision” (Eisenhardt and Bourgeois 
1988, p. 738), is also proposed to be important within the decision-
making process when the manager is operating in a context where 
coalitions of people and competing interests exist (Eisenhardt and 
Zbaracki 1992).  Dean & Sharfman (1993; 1996) suggest that 
procedural rationality and political behavior are distinct, yet interrelated 
factors that serve to influence strategic decision-making.  Software 
developers are often situated in development projects where (a) an 
overall objective is understood such that alternative choices of action 
are able to be evaluated and (b) competing interests exist between 
members of the development organization such that choices must be 
evaluated in light of their ability to protect the self-interests of the 
software developer.  This suggests that political and rational 
dimensions will also be important in a software developer context, a 
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suggestion which is validated in several software developer-focused 
studies. 
For example, Robey & Markus, in their discussion of 
organizational decisions regarding IS design, suggest that “IS design 
can fruitfully be explained as both a rational and a political process” 
(Robey and Markus 1984, p. 12).  The authors explain that systems 
development can be viewed as a rational process in that it strives to 
create systems that (a) increase organizational effectiveness and (b) 
are adopted and used as prescribed.  In addition, systems development 
can also be viewed as a political process where potential exists for the 
various participants, with multiple competing objectives, to gain or lose 
power within the design process.  In other words, systems development 
choices within an organization are a function of the instrumental and 
political utility attributed to each individual decision.  While these two 
dimensions are divergent, it is important to recognize that they are also 
interdependent as evidenced in the following quote (Robey and Markus 
1984, p. 12): 
“Rituals in systems development function to maintain the 
appearance of rationality in systems development and in 
organizational decision making.  Regardless of whether it 
actually produces rational outcomes or not, systems 
development must symbolize rationality and signify that 
the actions taken are not arbitrary, but rather acceptable 
within the organization’s ideology.  As such, rituals help 




A more recent treatment of the rational / political view of value 
judgment has been provided in literature on software development 
quality.  Software developers operating in an organizational 
environment have been suggested to make decisions regarding the use 
of shortcut-taking behaviors based on two concerns: concern for quality 
and concern for career (Austin 2001).  Within this perspective, concern 
for quality addresses the value that a software developer places on 
project success, while concern for career addresses a fear that the 
developer “may ‘look bad’ in the eyes of the principal if he confesses 
that he is behind schedule and his fellow agent does not” (Austin 2001, 
p. 197).  Shortcut-taking behavior, then, is suggested to be a function of 
both a software developer’s concern for quality and concern for career.  
Indeed, this perspective suggests that more than task-related 
perceptions of relative advantage are important when evaluating 
software developer behavior. 
Drawing on this set of literature provides a perspective regarding 
the types of relative advantage which will be salient in a software 
development context.  Specifically, the preceding perspectives suggest 
that value perceptions within an organizational context can be viewed 
along instrumental and political dimensions, where instrumental 
addresses the value of a SDPM practice for completing project-related 
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tasks and political refers to the value of a SDPM practice with regards 
to how it improves the individual’s image within the organization. 
2.4. Institutional Theory 
As discussed earlier, another gap in reasoned action models of 
individual behavior lies in an anemic treatment of the institutional 
environment within which the individual operates (Orlikowski and Barley 
2001).  Two aspects of this theory can inform an investigation of factors 
that influence a software developer’s use of SDPM practices.  First, 
institutional theory provides a perspective for understanding the primary 
sources of institutional pressure within the domain of individual adoption 
behavior.  Second, the theory also provides a means of predicting 
individual responses to imposed institutional pressure.  The section 
below will outline these two issues in relation to a software developer’s 
use of SDPM practices. 
At its core, institutional theory “emphasizes that organizations 
are open systems – strongly influenced by their environments – but that 
it is not only competitive and efficiency-based forces that are at work.  
Socially constructed belief and rule systems exercise enormous control 
over organizations – both how they are structured and how they carry 
out their work” (Scott 2003, p. 119-120).  Institutional theory provides a 
perspective for understanding the role that institutional forces play in 
usage decisions by suggesting that (1) organizational choice is 
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constrained by external pressures, (2) organizational survival depends 
on responsiveness to external demands, (3) organizations are 
legitimacy seekers, and (4) organizations are interest driven (Scott 
2003; Selznick 1996).    Applied at an individual level, institutional 
theory suggests that “the behaviors of individuals within organizations 
are significantly influenced by the prevailing organizational norms, 
values, culture, and history” (Purvis, Sambamurthy and Zmud 2001, p. 
120). 
Institutions are suggested to be “composed of cultural-cognitive, 
normative, and regulative elements that, together with associated 
activities and resources, provide stability and meaning to social life” 
(Scott 2001, p. 48).  The institutional environment, then, can be seen as 
exerting its influence on individuals through each of these three 
elements.  Cultural-cognitive elements within the institutional 
environment arise through the shared meaning that exists within any 
environment, such as when a managerial practice is viewed as part of 
the standard operating procedure within an organization.  Normative 
elements are demonstrated through a moral framework (i.e., perception 
of behavior that is considered right or wrong) underlying the institutional 
environment, evidenced by individual perceptions of referent others’ 
expectations.  Finally, regulative elements are illustrated through the 
formal rules and governance structures created within the institutional 
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environment, as often expressed within documented organizational 
policies and procedures.   
These three elements within the institutional environment have 
been variously addressed in IT adoption literature.  While early models 
of technology adoption ignored the potential impacts of the institutional 
environment (Davis 1989), later models have embraced normative 
and/or cultural-cognitive factors.  For example, an institutional 
environment’s normative influence on individual adoption of a 
technology is often modeled through social influence (a.k.a., subjective 
norms and social factors), or “the degree to which an individual 
perceives that important others believe he or she should use the new 
system” (Venkatesh et al. 2003, p. 451).  Additionally, cultural-cognitive 
influence within the institutional environment is often suggested to 
impact adoption behaviors through the presence of facilitating 
conditions within the environment, evidenced through managerial 
and/or organizational support perceptions (Purvis et al. 2001; 
Thompson et al. 1991; Venkatesh et al. 2003).  Addressing normative 
(e.g., social norms) and cultural cognitive (e.g., facilitating conditions) 
aspects of the institutional environment has also been the norm within 
research looking at the adoption of methodologies by software 
developers (Hardgrave et al. 2003; Khalifa and Verner 2000). 
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Two things are of note when considering how institutional factors 
have been addressed in adoption-focused research.  First, the 
regulative environment is often ignored with regards to its impact on an 
individual’s adoption decision.  Second, it is the exception rather than 
rule to find more than one of the institutional elements represented in 
models of technology adoption.  As suggested by Scott (2003, p. 135), 
“in any fully developed institutional system, all three of these forces or 
elements are present and interact to promote and sustain orderly 
behavior”.  Thus, when evaluating the use of a SDPM practice within a 
software development context, it is important to consider all three 
sources of influence within the institutional environment.  These three 
forces are evidenced through (a) the degree of SDPM practice 
routinization within the development organization (cultural-cognitive), 
(b) the prevalence of social norms that exist within the development 
organization (normative), and (c) the degree that the SDPM practice is 
formally documented within the organization’s project management 
methodology (regulative). 
In addition to providing a framework for understanding the 
sources of institutional pressure, institutional theory provides a 
perspective for understanding how organizations respond to institutional 
pressures which in turn can inform how a software developer might 
view / use SDPM practices in light of those pressures.  First, an 
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institutional perspective proposes that organizations have an 
overwhelming need to conform to the institutional environment in order 
to enhance the likelihood of survival (DiMaggio and Powell 1983; Meyer 
and Rowan 1977).  Applied at an individual level, this suggests that 
members of an organization might exhibit behaviors that are perceived 
as enabling conformity with the institutional environment in order to 
enhance their legitimacy within that organization.  Behaviors, then, can 
be viewed as partly driven by an organizational worker’s valuation of 
the behavior in terms of its symbolic merits.  In addition to the 
previously discussed instrumental and political dimensions of relative 
advantage, perceptions of the symbolic relative advantage associated 
with a behavior might also play an important role in shaping an 
individual’s behavioral choices. 
Second, institutional theory also suggests that conformity to 
institutional pressures can be varied based on the level of active 
agency expressed by an organization or individual (Goodrick and 
Salancik 1996).  For example, research has shown that organizational 
adoption of work-family programs (i.e., child care and flexible workplace 
initiatives) vary in their conformity based on institutional factors such as 
dependence on the institutional environment (Goodstein 1994).  As 
illustrated in Figure 2.4-1, organizational responses to institutional 
pressures are suggested to range from absolute conformity 
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(acquiescence) to all-out resistance (manipulation) and are the result of 
institutional factors such as the cause of institutional pressure 
(legitimacy and/or efficiency rationale), the constituents exerting the 
institutional pressure (multiplicity and/or dependence rationale), the 
content expressed through the institutional pressure (consistency of 
pressures with organizational goals and/or constraints resulting from 
the pressure), organizational level of control regarding the imposed 
pressure (regulatory coercion and/or voluntariness of diffusion), and the 
context underlying the institutional pressure (environmental uncertainty 
and/or interconnectedness) (Oliver 1991).  Applied at an individual 
level, this suggests that a software developer will conform their use of 
SDPM practices in different ways depending on pressures within the 
institutional environment. 







2.5. Conceptualization of Usage 
Reasoned action models of individual behavior typically evaluate 
the manifestation of a specific behavior (i.e., voting, consumer 
purchases, exercise) as their ultimate dependent variable (O'Keefe 
2002).  In the case of IS adoption literature, this often means that 
researchers focus on usage behavior with regards to technology 
innovations such as personal computers (Compeau and Higgins 1995), 
CASE tools (Purvis et al. 2001), programming languages (Agarwal and 
Prasad 2000), or software methodologies (Hardgrave et al. 2003; 
Khalifa and Verner 2000).  While usage has often been acknowledged 
as a very complex process, IT researchers have tended to focus on 
extent-based measures.  This typically results in a view of use which is 
frequency-based (number of times used) (Davis 1989) and/or focused 
on depth of use (number of features used) (Igbaria, Zinatelli, Cragg and 
Cavaye 1997).  While these measures account for the outward 
manifestations of usage behavior, they fail to address the nature that 
characterizes that usage.  A need to address more rich adoption 
measures has been voiced in other domains, such as that within 
organizational adoption research.  For example, TQM adoption 
research has stressed that “for administrative innovations, the 
appropriate question may not only be whether organizations adopt but 
how they adopt” (Westphal, Gulati and Shortell 1997, p. 370) and 
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organizational practice adoption research has suggested adoption 
behavior consists of implementation (degree to which external or 
objective behaviors required by the practice are exhibited) and 
internalization (degree to which employees view the practice as 
valuable and express commitment to it) components (Kostova and Roth 
2002).  In a similar manner, the way in which a practice is used by 
software developers is just as important as if it is used and as such 
must be addressed within this research.  The remaining question, then, 
relates to the types of usage that are salient when considering how 
SDPM practice usage is enacted.   
The previous discussion of institutional theory demonstrates how 
responses to the institutional environment are often discussed along a 
continuum represented with conformity to resistance anchors.  
Desanctis & Poole (1994) addressed a related issue when discussing 
individual and group appropriation of a technology.  In their theorizing, 
the authors suggested that one aspect of appropriation relates to 
faithfulness (i.e., conformity) in relation to the spirit and structural 
feature set within a given technology.  Faithful appropriation with 
regards to a technology’s spirit is of special concern here since it 
addresses an important aspect of the nature underlying usage 
behavior.  Specifically, it is important to consider the degree to which 
the SDPM practice is used in the same manner as intended by the 
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development organization because (a) predicting software developer 
deviance from prescribed development practices is of utmost concern 
for management (DeGrace and Stahl 1990) and (b) faithful compliance 
in light of institutional pressures has been suggested to provide benefits 
such as enhancing legitimacy within the institutional environment (Staw 
and Epstein 2000) or improved decision quality in a GSS environment 
(Wheeler and Valacich 1996). 
A second, and equally important, issue underlying use of the 
SDPM practice relates to how the practice is customized within a given 
project.  Adaptation-focused usage speaks to an efficiency-rationale 
whereby the adopting entity desires to maximize value by customizing 
the innovation to the problem at hand (Westphal et al. 1997).  The 
benefits of customizing behavior for a given task have been widely 
discussed in theories of task-technology fit, where effective GSS use is 
suggested to largely be a function of the fit between the task and 
subsequent use of a technology (Dennis, Wixom and Vandenberg 
2001; Zigurs and Buckland 1998).  In the context of management 
practices, “positive” deviation (i.e., adaptation to the given task) is often 
required if an individual is to generate above-normal value (Pascale and 
Sternin 2005).  Thus, investigating software developer usage of SDPM 
practices should also acknowledge the degree to which the practice is 
customized, or adapted, within a given project. 
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Interestingly, Oliver’s discussion of organizational responses to 
institutional pressures hints at adaptation aspects of usage in addition 
to the explicit focus on conformity (i.e., faithfulness).  While responses 
are suggested to be a function of an organization’s willingness to 
faithfully adopt some institutional norm, these same responses also 
illustrate an organization’s activeness with regards to adaptation of the 
norms.  For example, habitual acquiescence is represented by 
“unconscious or blind adherence to preconscious or taken-for-granted 
rules or values…(whereby) an organization may be unaware of 
institutional influences and, accordingly, precluded from responding to 
them strategically” (Oliver 1991, p. 152).  With this type of response, not 
only is conformity to institutional norms high but also adaptation of the 
norms are low since its taken-for-granted status inhibits the 
organization from considering alternative modes of operation.  Similarly, 
each of the remaining strategic responses proposed by Oliver 
(compromise, defy, and manipulate) can be characterized more richly 
along two dimensions (conformity and adaptation) rather than purely via 
a conformity continuum.   
Applied at an individual level, this two dimensional view of 
responses to institutional pressures provides a means of understanding 
usage behavior, specifically when evaluating a software developer’s 
use of SDPM practices.  Faithfulness (used instead of conformity since 
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it more closely aligns with terminology proposed in Adaptive 
Structuration Theory) and practice adaptation are suggested to inform 
the type of SDPM practice usage to be expected from a software 
developer.  Drawing on the work of Oliver (1991), a description of the 
dimensions and their associated response are detailed in Table 2.5-1 
and graphically illustrated in Figure 2.5-1.  Important to recognize is the 
exclusion of an avoidance response, which focuses on concealment 
(providing a façade that the behavior is being followed, but not actually 
following it), buffering (attempts to reduce the extent to which external 
scrutiny occurs), and/or escape (leaving the environment entirely).  The 
focus on this study is usage behaviors in an organizational context, and 
avoidance responses are representative of non-usage behavior which 
make them inappropriate for this research. 
Table 2.5-1: Individual Responses to Institutional Pressures 
Usage 
Response Description 
Level of  
Faithfulness 
Level of  
Practice 
Adaptation 
Acquiesce Unqualified conformity with 
the norm, exhibited through 
habit, imitation or conscious 
compliance. 
Very high Very low 
Compromise Partial conformity with the 
norm with an active desire to 
meet individual 
requirements.  Often 
manifested in balancing, 




Defy Active resistance 
demonstrated through 
contrary means such as 
dismissing, challenging, or 
attacking the norms. 
Low Low 
Manipulate Full-out resistance to the 
norms by attempting to 
“actively change or exert 
power over the content of 
the expectations themselves 
or the sources that seek to 
express or enforce them” 
(Oliver 1991, p. 157) in such 
manners as co-optation, 
influence and/or control. 
Very low Very high 
 
Figure 2.5-1: Individual Responses to Institutional Pressures 
 
 
2.6. Exigencies and Usage Behavior 
A SD project is temporary by definition (PMI 2003), and many 
unanticipated events can occur during the life of the project (from 
inception to completion).  Assuming issues are managed within 
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carefully controlled project processes, a project manager can ensure 
that most unexpected changes are handled in such a way that the 
project can be completed within specification.  However, there are often 
events that circumvent carefully planned project procedures and inflict 
an adverse result on project deliverables.  These external pressures or 
stressors can also cause an individual to act in ways that are contrary 
to their original expectations. 
Literature investigating individual reactions to episodes of stress 
provides a perspective for interpreting behavior that is inconsistent with 
cognitive preferences.  Of particular interest within the current study is 
the suggestion that “psychological stress enhances the utilization of 
suboptimal cognitive processes and the appearance of cognitive errors 
and biases” (Zakay 1993, p. 60).  This suggests that beliefs formed 
through cognitive evaluation and consideration might be a poor 
predictor of usage behavior when sufficient stressors exist to force 
suboptimal decision making.  Research on the battlefield conduct of 
American soldiers in World War II supports this idea.  Post-WWII 
analysis of battlefield data found that, despite significant levels of 
weaponry training for infantry personnel, a large proportion of soldiers 
were found to either not fire or purposely misfire their weapons during 
episodes of battlefield stress (Grossman 1995).  Further support for this 
idea can be found in literature evaluating the impacts of time pressure 
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on decision making behavior.  In environments where time pressures 
are high, individual processing of information has been shown to often 
shift from alternative-based to attribute-based processing (Payne, 
Bettman and Luce 1996).  Specifically, research has demonstrated that 
time pressure can negatively impact an individual’s pursuit of competing 
alternatives (Payne, Bettman and Johnson 1988) and in turn increase 
the likelihood of focusing on one attribute deemed to be most important 
(Edland 1994) when required to produce a single solution.     
While it would be rare for individuals undertaking software 
development to experience the level of stress encountered on a military 
battlefield, nonetheless this example combined with the research on 
time pressure illustrates that pressure exerted from outside an 
individual’s control can result in a behavior that is contrary to original 
cognitions.  In the context of a software development project, external 
pressures often result from unexpected changes in project priority, 
individual job responsibilities, financial resource availability, personnel 
resource availability, and/or organizational stability.  Each of these 
changes, or operational exigencies, can act as a source of stress for 
the software developer and serve to alter their realized behavior. 
2.7. Conclusion 
The preceding discussion has provided a lens for understanding 
a software developer’s usage of SDPM practices within an 
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organizational development project.  Reasoned action models of 
individual behavior illustrate that SDPM practice usage arises through 
cognitive evaluations of SDPM practice complexity and relative 
advantage.  Also, environmental issues such as SDPM practice social 
norms and facilitating conditions are expected to be of concern in the 
usage decision while issues such as voluntariness of use, gender, age 
have the potential of altering relationships in a model of SDPM practice 
usage and as such must be accounted for.  The decision-making 
literature provides an important perspective of value judgments in the 
usage process, suggesting that relative advantage should be viewed 
from both instrumental and political perspectives.  Institutional theory 
demonstrates that (a) symbolic relative advantage perceptions and (b) 
the degree of SDPM practice routinization as represented through 
management and organizational support (i.e., cultural-cognitive), 
combined with SDPM practice social norms (i.e., normative) and the 
degree of SDPM practice codification (i.e., regulative) must be 
considered when evaluating SDPM practice usage behavior.  
Institutional theory and diffusions literature suggest that SDPM practice 
usage behavior should be addressed through extent-based, faithful and 
adaptation components in order to provide a robust view of usage 
behavior.  Finally, operational exigencies are then suggested to provide 
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an important explanation for variations between developer usage 
cognitions and SDPM practice usage behavior.   
The ultimate dependent variable in this study will be software 
developer use of the SDPM practice, characterized along extent, 
faithfulness, and customization dimensions.  Antecedents proposed in 
the research model are suggested to flow from reasoned action, 
institutional and operational exigency sources that work together to 
impact the ultimate usage decision.  Drawing on these perspectives, the 
resulting conceptual research model is provided in Figure 2.7-1 with 
Table 2.7-1 containing the definition of each construct.  The next 
chapter will build on this framework to propose a simplified model of 
SDPM practice usage. 
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Table 2.7-1: Overview of Construct Definitions 
SDPM practice 
complexity 
a software developer’s perception concerning the degree of 
difficulty associated with the understanding and use of the 





the degree to which a software developer believes that using 
the SDPM practice will help them attain gains in performance for 





the degree to which a software developer believes that using 
the SDPM practice will help them create or sustain a positive 





the degree to which a software developer believes that using 
the SDPM practice will help them achieve or maintain 
congruence with the rest of the organization 
SDPM practice 
codification 
the degree to which the SDPM practice has been documented 




the degree to which a software developer perceives that 
important others (i.e., those in their workgroup) believe he or 
she should use SDPM practice for a given project 
SDPM practice 
routinization 
the degree to which a practice has become embedded within 
the software development organization, represented by the 
following two dimensions: 
• adopted by the project manager – the degree to 
which a project manager requires that the SDPM 
practice is used for a particular project 
• adopted by the SD organization - the degree to which 
the software development organization requires that the 
SDPM practice is used for all software development 
projects 
SDPM practice 
usage intention – 
frequency 
the degree to which a software developer intends to use the 
SDPM practice for a given development project 
SDPM practice 
usage intention – 
faithfulness 
a software developer’s intention to use the SDPM practice in a 
manner consistent with the intentions of the development 
organization 
SDPM practice 
usage intention – 
customization 
a software developer’s intention to modify the SDPM practice for 
a given development project 
Operational 
exigency 
the degree of urgency exerted within a given software 





the degree to which a software developer uses the SDPM 




degree to which a software developer uses the SDPM practice 
in a manner consistent with the intentions of those individuals 




the degree to which a software developer has modified the 
SDPM practice for a given development project 
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Chapter III: Research Model & Hypotheses 
The goal of this research is to understand the factors that 
influence a software developer’s usage of SDPM practices.  The 
following section introduces the research model to be considered in this 
dissertation and then provides an impetus for the relationships 
proposed in the model. 
3.1. Research Model 
In considering the conceptual model outlined in Figure 2.7-1, it 
became clear that the scope had to be managed in order to ensure that 
the fundamental dissertation goals could be accomplished.  Specifically, 
a decision was made to create a simplified model which would address 
the research question in this dissertation, but which could be built upon 
at a later time in order to address the overall conceptual model.  The 
simplified model differs from the conceptual research model in two 
ways.  First, a decision was made to remove symbolic relative 
advantage perceptions from the research model.  A review of adoption 
research revealed that while instrumental and political relative 
advantage had been specifically addressed, no treatment of symbolic 
relative advantage could be found.  The issue of symbolic relative 
advantage is important and deserves a significant amount of attention 
in order to properly conceptualize and operationalize it within adoption 
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research.  As such, the approach in this dissertation will be to address 
symbolic relative advantage in an exploratory post-hoc fashion at a later 
time.   
Second, a decision was also made to drop usage intentions from 
the research model since the relationship with usage is expected to be 
tautological (i.e., individual intentions to use the SDPM practice 
extensively will result in extensive usage) within the study’s context.  
The context of this study demands that, rather than focusing on 
intention formation, the pertinent question lies with explaining the 
effects of reasoned action, institutional pressure, and operational 
exigency on usage behavior of the SDPM practice itself.  This approach 
is consistent with studies interested in explaining usage behavior of IS 
systems (Adams, Nelson and Todd 1992) and software development 
methodologies (Khalifa and Verner 2000) where intentions were 
dropped in order to provide a sharper focus on actual usage behavior.  
The simplified research model which serves as the focus of this 
dissertation is pictured in Figure 3.1-1. 
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Figure 3.1-1: Simplified Research Model 
 
3.2. Hypotheses 
Understanding the motivators of human action is a complex task 
that has been undertaken by researchers from a diverse set of fields 
(Fishbein and Ajzen 1975; Rogers 1995; Simon 1997; Tolbert and 
Zucker 1983; Triandis 1980).  Consequently, the constructs that are 
posited to influence usage in this study are considered from the 
perspectives of reasoned action, decision-making and 
institutionalization.  Before addressing the research model though, 
specific characteristics of SDPM practices will be discussed in order to 
better understand how software developer usage behavior might be 
influenced.  Next, a reasoned action perspective will be utilized to 
highlight the cognitive aspects of behavioral choice.  A decision-making 
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value judgments that serve to influence SDPM practice usage.  Further, 
institutional theory will be drawn upon to demonstrate the importance of 
the institutional environment on a software developer’s usage decision.  
Finally, the discussion will conclude by addressing operational 
exigencies that impact SDPM practice usage behavior.   
3.2.1. SDPM Practice Characteristics 
Before the research hypotheses are presented, it is important to 
address (1) why SDPM practices matter in the context of a software 
development project and (2) what attributes of SDPM practices are 
likely to be meaningful when trying to understand usage behavior.   
3.2.1.1. Types of SDPM Practices  
The context of this research requires that for a SDPM practice to 
be considered it must be commonly used in software development 
environments but subject to group / individual agency.  Because of their 
prevalence in software development environments, scope change 
control and structured walkthrough practices are often championed as a 
means of improving software development project success.  However, 
since these two practices are enacted by each individual software 
developer, there is ample opportunity for agency issues to arise.  Thus, 
these two SDPM practices will be used to evaluate the proposed 
research model.  Scope change control practices will be considered 
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since they are often used in projects as a means to manage project 
changes in light of predefined project expectations.  The Project 
Management Institute has stressed their importance in a project setting 
since change is almost a guarantee in projects of any size (PMI 2003).  
This need is further exacerbated in a software development context 
since development cycles are often rapid and iterative, requiring the 
progressive elaboration of product scope over the life of the project  
(McConnell 2004).  Structured walkthroughs will also be considered due 
to their prevalence in software development projects.  In their simplest 
form, structured walkthroughs have been defined as “a peer group 
review of any product” (Yourdon 1989, p. 4) where the peer group can 
be technical, managerial or application users and the review can be 
either at the code or interface level.      
3.2.1.2. SDPM Practices and their Impact on 
Software Development Projects 
While scope change control processes and/or structured 
walkthroughs can be deemed mandatory within a particular 
development organization, it is the contention of this study that a set of 
individual, social and institutional factors combined with external 
pressures will work together to influence how the SDPM practice is 
actually used within the context of a given software development 
project.  If one assumes that the software developer has to use a 
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SDPM practice in the way envisioned by the organization in order to 
improve project performance, then we must strive to understand factors 
which will explain the type of SDPM practice usage that is exhibited.   
There are two primary characteristics of SDPM practices which 
make them prone to not be used in a manner consistent with the 
organization’s expectations.  First, the formal training that software 
developers receive is often focused on the development of technical 
abilities (e.g., coding practices) and not on the softer skills required to 
complete projects on time and within specification.  Thus, software 
developers often view SDPM practices as not being relevant to their 
main task of coding, providing them an opportunity to focus less 
attention on enacting these practices as intended by the organization.  
This idea is succinctly illustrated by Yourdon (1989, p. 5) when he 
provides rational for why developers might not want to utilize structured 
walkthroughs: 
“To a typical programmer or systems analyst, the notion of 
spending an hour reading through someone else’s 
program listing or dataflow diagram makes no sense.  
Moreover, the thought of letting someone else look at his 
work strikes him as a waste of time, if not an invasion of 
privacy.  This is even more true today in the world of 
microcomputers, where the industry extols the feats of 
lone ‘cowboy’ programmers who write dazzling new 
programs – all by themselves – on the IBM PC or 
Macintosh computer”.  
 
The second attribute of SDPM practices that make usage 
distortion a distinct reality in SD projects relates to the progressive 
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elaboration that underlies most projects.  As stated in the Project 
Management Body of Knowledge, “the project scope will be broadly 
defined early in the project and made more explicit and detailed as the 
project team develops a better and more complete understanding of the 
objectives and deliverables” (2003, p. 6).  SD projects will evolve over 
time, and the use of SDPM practices is directly impacted by these 
changes.  For example, to manage scope change, one must have a 
clear definition of the project scope at each stage of the project.  
However, software developers are often removed from the actual 
specification of project deliverables and can be confused regarding 
scope changes that have or have not been formally integrated into the 
project.  Thus, the scope change control process can become messy 
and, in turn, encourage a developer to question its value and adopt 
usage behavior that is inconsistent with organizational expectations.  
Now that the appropriateness of addressing SDPM practice usage has 
been discussed, relationships in the proposed research model will be 
discussed.  
3.2.2. Reasoned Action Sources of Influence 
Behavioral choice has often been analyzed through a reasoned 
action lens, such as is proposed in the Technology Acceptance Model 
and its derivatives (Davis 1989; Venkatesh and Davis 2000; Venkatesh 
et al. 2003).  Reasoned action models can be traced back to the Theory 
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of Reasoned Action (Fishbein and Ajzen 1975), a model which 
suggests that individual behavior results from intentions regarding the 
behavior.  These intentions are said to be shaped from an individual’s 
attitudes and subjective norms with respect to the behavior in question.  
Subjective norms will later be discussed as a normative influence that 
flows from the institutional environment, so the following narrative will 
focus on attitudes as a precursor to the formation of SDPM practice 
usage.  A reasoned action perspective suggests that individuals 
cognitively evaluate each behavior before deciding whether it should be 
undertaken.  Specifically, this perspective suggests that individuals are 
more prone to intend to exhibit a behavior if the benefits of complying 
outweigh the perceived costs.   
Software developers often make usage decisions that are 
consistent with their internal beliefs and attitudes concerning the SDPM 
practice (Hardgrave et al. 2003).  Behavioral research has 
demonstrated that internal beliefs and attitudes are salient indicators of 
usage behavior, often stronger and more consistent than the influence 
of social pressures (O'Keefe 2002).  Two drivers of attitude, perceptions 
regarding complexity and relative advantage, have proven to be of 
particular interest when investigating how usage intentions are formed 
(Agarwal 2000).  Individual perceptions are especially important in the 
context of SDPM practices since following them can often be perceived 
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a secondary to the developer’s primary responsibility of creating and 
implementing software.  These constructs, along with their impacts on 
SDPM usage, are discussed in the following paragraphs.  It is important 
to note that much of the prior work on adoption and use of an 
innovation has focused on usage intentions instead of actual usage 
behavior, and that this work is utilized in the following discussion to 
more accurately uncover the impacts of reasoned action on SDPM 
practice usage. 
3.2.2.1. SDPM Practice Complexity 
Individual perceptions regarding complexity, defined as the 
degree to which a behavior is perceived as relatively difficult to 
understand and enact (Thompson et al. 1991), have often been 
negatively associated with an individual’s decision to exhibit a particular 
behavior.  As discussed in diffusions literature, increasing levels of 
complexity serve to increase the perceived costs of utilizing an 
innovation, attenuating the innovation’s value and ultimately hindering 
its usage.  For example, perceived complexity of an innovation has 
been suggested to be negatively related to the innovation’s rate of 
adoption within a social system (Rogers 1995).  Further, technology 
adoption research has long suggested a direct positive relationship 
between ease of use perceptions and usage behavior, especially in the 
early stages of adoption (Adams et al. 1992).   
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SDPM practice complexity, defined as a software developer’s 
perception concerning the degree of difficulty associated with the 
understanding and use of the SDPM practice for a particular project, is 
similar to perceived ease of use (Davis et al. 1989) and perceived 
complexity (Hardgrave et al. 2003) constructs presented in IT literature.  
Authors have recently demonstrated both significant (van der Heijden 
2004) and non-significant (Hardgrave et al. 2003) relationships between 
complexity and usage intention constructs.  In the case of software 
development methodology intention formation (Hardgrave et al. 2003), 
the non-significant relationship between complexity and usage 
intentions might have resulted from the fact that adopting a new 
development methodology requires a radical modification of core work 
processes (e.g., coding) over the long-term that reduces the importance 
of short-term complexity evaluations.  In contrast to the radical nature of 
methodology adoption, SDPM practice usage, implemented as a control 
to ensure that software will be delivered on time and within 
specification, is often determined on a project by project basis since it is 
secondary to the primary act of software development.  The distance 
between a SDPM practice and the developer’s core work function 
suggests that complexity will be salient when predicting SDPM practice 
usage.  As perceptions of complexity increase, software developers will 
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be less prone to decide the practice should be followed in three 
respects. 
First, software developer perceptions of SDPM practice 
complexity are expected to have a negative influence on the Extent of 
SDPM Practice Use, defined in this work as the degree to which a 
software developer uses the SDPM practice for a given development 
project.  Software developers will be less prone to frequently use the 
SDPM practice if they struggle to understand it in the context of a 
specific project.  Specifically, an increase in the perceived costs of 
using the SDPM practice will detract from the associated value, and in 
turn encourage the individual to pursue behaviors perceived to possess 
more value.  This suggestion is consistent with findings related to the 
relationship between ease of use and extent-focused usage in IT 
adoption studies (Adams et al. 1992) and complexity and adoption 
behaviors in diffusions literature (Rogers 1995).   
H1  SDPM Practice Complexity will be negatively related to a 
software developer’s Extent of SDPM Practice Use. 
 
Second, it is also expected that the perceived complexity of the 
SDPM practice will have an impact on the nature of usage that is 
exhibited by the software developer.  SDPM Practice Faithful Use, 
defined as the degree to which a software developer uses the SDPM 
practice in a manner consistent with the intentions of those individuals 
that created the practice, underlies a software developer’s willingness 
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to enact a behavior that is consistent with the norms that exist within the 
development organization.  In her consideration of organizational 
strategic responses to institutional pressures, Oliver suggested that as 
complexity increases (i.e., the existence of multiple, conflicting 
constituent expectations), so would the likelihood of an organization 
actively resisting those same institutional pressures because of a belief 
that “the satisfaction of one constituent often requires the organization 
to ignore or defy the demands of another” (1991, p. 162).  In the same 
way, software developers who believe that the SDPM practice is 
complex are more likely to actively resist compliance such that SDPM 
practice usage will be less than faithful. 
H2  SDPM Practice Complexity will be negatively related to a 
software developer’s SDPM Practice Faithful Use. 
 
Finally, SDPM practice complexity is also expected to negatively 
impact a software developer’s adaptation of the practice with regards to 
the current software development project.  Adaptation often occurs so 
that an individual can derive the greatest value from utilizing the 
innovation (Westphal et al. 1997).  In the case of a SDPM practice 
innovation, adaptation within each project will allow a software 
developer to maximize the potential value gained from utilizing the 
practice.  SDPM Practice Customized Use, defined as the degree to 
which a software developer has modified the SDPM practice for a given 
development project, requires that the developer understand the 
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practice in order to customize it for the project at hand.  Thus, 
adaptation is less likely to occur as a software developer’s perception of 
practice complexity increases.   
H3 SDPM Practice Complexity will be negatively related to a 
software developer’s SDPM Practice Customized Use. 
 
3.2.2.2. SDPM Practice Relative Advantage 
In a technology adoption context, perceptions of usefulness (i.e., 
relative advantage) have often been conceptualized as the degree to 
which an individual believes that the behavior in question will help them 
perform a task better (Davis 1989).  Perceived relative advantage has 
often been suggested to positively influence an individual’s behavior.  
For example, a positive relationship between task-focused usefulness 
perceptions and usage intentions has consistently received support in 
IT adoption research (Venkatesh et al. 2003).  However, there is some 
question as to whether non-task-related usefulness perceptions also 
play an important role in determining usage (Cooper and Bhattacherjee 
2001).  This is especially salient in an organizational setting where 
individuals may perceive a behavior to contribute to their professional 
career, regardless of its usefulness for the task at hand.   
In their investigation of factors that drive PC utilization, 
Thompson et al. (1991) proposed a perceived consequence construct, 
which included ease of use (e.g., complexity) and perceived usefulness 
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(job fit and long-term consequences of use) dimensions.  A closer look 
at the two usefulness dimensions reveals one that is task-based while 
the other is focused on individual utility beyond the task (Johnson, 
Hardgrave and Doke 1999).  This conceptualization of usefulness was 
further elaborated by Compeau et al. (1995), who found their 
measurement of outcome expectations to have both performance and 
personal dimensions.  While recent authors have suggested that these 
two dimensions of outcome expectations actually represent the same 
construct (Venkatesh et al. 2003), the context of a contemporary SD 
environment is such that developers are often evaluated and 
compensated based on multiple criteria (not just development activities) 
and are thus likely to have multiple perspectives concerning what 
makes a SDPM practice useful.     
A similar distinction between usefulness-related beliefs can be 
found in the decision-making perspective offered within management 
literature.  In their evaluation of strategic decision making within an 
organization, Dean and Sharfman (1993) suggested that both 
procedurally-rational and political considerations were at work in the 
managerial decision-making process.  Procedural rationality, defined as 
“the extent to which the decision process involves the collection of 
information relevant to the decision and the reliance upon analysis of 
this information in making the choice” (Dean and Sharfman 1993, p. 
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1071), and political behavior, defined as involving “acts of influence to 
enhance or protect the self-interest of individuals or groups” (Dean and 
Sharfman 1993, p. 1072), were found to be two distinct, yet not 
mutually exclusive, aspects of the decision making process.   
A comparable view of motivators for decision-making has also 
been proposed within the IT literature.  Austin (2001), in discussing the 
implications of time pressure on software development quality, 
proposed that two concerns must be considered when evaluating 
software developer decisions regarding product quality.  The first, 
concern for career, suggests that developers might sacrifice quality if 
they fear that the personal consequences of admitting schedule 
overages might result in a significant career penalty.  In addition, 
concern for quality is proposed to also impact quality decisions since a 
developer that values product quality will be more prone to undertake 
quality initiatives despite the existence of time pressures.  Consistent 
with Dean and Sharfman (1993), Austin’s suggestions for software 
developer quality motivators align with procedural-rational (concern for 
quality) and political (concern for self) dimensions associated with 
strategic decision-making.  Robey and Markus (1984) drew a similar 
distinction by describing systems design within an organization as both 
a rational and political process.  The following quote demonstrates how 
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these two dimensions are suggested to be distinct, yet interdependent 
within the organization (Robey and Markus 1984, p. 12): 
“The rituals of systems development perpetuate the 
prevailing ideology of rationality and provide an 
acceptable cover for unexpressible political motives in the 
dealings between users and designers.  Overt conflict and 
manipulation are thereby controlled, lending stability and 
order to systems development.  In effect, the rituals of 
systems development enable participants to act in their 
self interests without discrediting the organization’s 
rational ideology.” 
 
Evaluating contemporary relative advantage operationalizations 
in IT literature reveals two different types of usefulness perceptions that 
align with the proposed dimensions of decision-making motivations: 
instrumental and political.  While there is a general acceptance that 
usefulness perceptions influence individual behavior, there is a lack of 
clarity regarding the differential impacts of instrumental and political 
relative advantage.  As suggested before, this distinction is essential in 
the investigation of SDPM practice use since software developers 
operate in organizations where success is often defined by more than 
just software development performance within a specific project.  The 
following paragraphs will discuss each type of usefulness perception 
and their expected impact on SDPM practice usage. 
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3.2.2.3. SDPM Practice Relative Advantage and 
Extent of Usage 
In this research, the instrumental relative advantage of a 
SDPM practice will be defined as the degree to which software 
developers believe that using the SDPM practice will help them attain 
performance gains for the software development project.  Software 
developers are often evaluated through the product that they create, 
and practices that are perceived as contributing to improved software 
products will be especially important to the developer.  A software 
developer’s frequent usage of the SDPM practice is proposed to be 
positively associated with their perception of the practice’s ability to 
facilitate completion of the task.  This assertion is consistent with a 
recent finding that software developer value perceptions positively 
impact development methodology usage that is extent-focused (Khalifa 
and Verner 2000). 
H4 The SDPM Practice Relative Advantage – Instrumental 
will be positively related to a software developer’s Extent 
of SDPM Practice Use. 
 
Political relative advantage from the SDPM practice, defined 
as the degree to which a software developer believes that using the 
SDPM practice will help them create or sustain a positive impression 
with others in the organization, is also highly relevant in the study of 
software developer use of SDPM practices since the use of the 
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practices are easily observable by others in an organizational setting.  
The visibility of SDPM practice use suggests that individuals might feel 
pressure to participate in practice usage regardless of other usefulness 
perceptions, especially in environments where the practice has been 
ingrained into the development process.  A belief that utilizing the 
practice will help the software developer enhance their image is 
expected to have a positive impact on the extent to which the individual 
uses the SDPM practice.  This idea aligns with PC usage research that 
has found positive perceptions of long-term consequences associated 
with use (i.e., use will increase the opportunity to gain job security and 
use will increase the opportunity for more meaningful work) (Thompson 
et al. 1991).   
H5 SDPM Practice Relative Advantage - Political will be 
positively related to a software developer’s Extent of 
SDPM Practice Use. 
 
3.2.2.4. SDPM Practice Relative Advantage and 
Faithful Usage 
Software developer use of the SDPM practice consistent with the 
development organization’s desires is expected to be impacted by 
perceptions of both instrumental and political SDPM practice value 
perceptions.  Research evaluating the organizational adoption of Total 
Quality Management (TQM) programs in a heath care environment 
found that organizations viewing TQM adoption as a valuable means to 
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conform with the institutional environment (i.e., late adopters) were 
likely to exhibit acquiescence adoption behavior (e.g., faithful adoption) 
as evidenced through the organization strictly adopting the 
institutionally accepted TQM program structure (Westphal et al. 1997).  
An institutional perspective suggests that the rationale for this behavior 
comes from an organization’s desire to survive, thus motivating the 
organization to pursue behaviors that will help them conform to the 
institutional environment (DiMaggio and Powell 1983).  Specifically, “in 
the adoption of ambiguous administrative innovations that involve 
actual inspection by an external agency at the level of operational 
routines, complete decoupling (of operational routines from formally 
adopted programs) may not occur, and organizations may instead 
accommodate institutional demands by conforming to socially legitimate 
operational definitions of institutional goals” (Westphal et al. 1997, p. 
371).   
Applying these findings at an individual level suggests that 
employees, motivated to “survive” within the organization, will faithfully 
adopt a behavior when they view it as valuable in helping them 
establish or enhance their standing within the organization.  This 
influence on faithfulness can be understood through an institutional 
theory lens which suggests “the behaviors of individuals within 
organizations are significantly influenced by the prevailing 
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organizational norms, values, culture, and history” (Purvis et al. 2001, p. 
120).  Political value arises when the SDPM practice is viewed as 
helping the software developer improve their image with others in the 
organization, and as such is expected to positively impact faithful use of 
the practice. 
However, the impact of political value judgments on faithful use 
is expected to be tempered by perceptions of the instrumental value 
associated with the SDPM practice.  As discussed previously, 
instrumental relative advantage speaks to an efficiency rationale 
whereby the software developer understands that using the practice will 
help them complete assigned project tasks.  As software developers 
become more strongly convinced that the SDPM practice can help 
improve the completion of project-related tasks, they will be more likely 
to focus on maximizing task-efficiency and consequently be less 
swayed by the usage rationale expounded by the development 
organization.  In other words, the move towards a more efficient use of 
the SDPM practice will often come at the expense of faithful usage. 
Thus, faithful use of the SDPM practice is expected to be highest 
when political value is perceived to be high but instrumental value is 
perceived to be low.  In situations where political value is high, the 
presence of high instrumental value perceptions are expected to 
attenuate the faithful use of a SDPM practice.  Finally, regardless of 
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instrumental value perceptions, low political value is expected to 
increase the likelihood of ironic use of the SDPM practice.  These 
relationships are graphically illustrated in Figure 3.2-1 and verbalized in 
H6. 




H6 The highest level of SDPM Practice Faithful Use will occur 
when there is low SDPM Practice Relative Advantage – 
Instrumental and high SDPM Practice Relative Advantage 
– Political, followed by high SDPM Practice Relative 
Advantage – Political and high SDPM Practice Relative 
Advantage – Instrumental, then by low SDPM Practice 
Relative Advantage – Political. 
 
Low SDPM Practice 
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3.2.2.5. SDPM Practice Relative Advantage and 
Customized Use 
Software developer perceptions of political and instrumental 
relative advantage are also expected to impact SDPM practice 
adaptation.  First, a SDPM practice’s perceived instrumental value is 
expected to positively impact a software developer’s adaptation of the 
SDPM practice to the development project.  In their evaluation of 
organizational adopters of TQM programs, researchers found that 
“early adopters, motivated by technical efficiency gains from adoption, 
are more likely to customize quality practices to the organization’s 
unique needs and capabilities” (Westphal et al. 1997, p. 387).  These 
results demonstrate that efficiency-minded adopters, in this case early 
adopters, are more likely to adapt general processes to meet specific 
needs.  This has also been demonstrated from an IT perspective in a 
recent study investigating the response of users to the introduction of 
new IT.  This research illustrated that users who view a system as an 
opportunity to improve personal efficiency and effectiveness (i.e., 
instrumental relative advantage) will increase the likelihood of 
undertaking adaptation activities with regards to the new IT (Beaudry 
and Pinsonneault 2005).  Adaptation within a development project will 
occur when the software developer seeks to maximize the task-related 
value of using the SDPM practice, suggesting that the software 
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developer would only undertake adaptation if the SDPM practice was 
perceived to be instrumentally valuable. 
However, political value assigned to the SDPM practice is 
expected to provide a drag on adaptation behaviors despite any 
perceptions of instrumental relative advantage.  High political value 
perceptions regarding the SDPM practice suggest that the practice has 
become ingrained deeply into the modus operandi of the development 
organization.  Once this occurs, the taken-for-granted nature of the 
practice is expected to attenuate the likelihood that a developer will 
adapt it within a specific project.  Thus, SDPM practice Customized Use 
is expected to be highest when instrumental value is perceived to be 
high but political value is perceived to be low.  In situations where 
instrumental value is high, the presence of high political value 
perceptions is expected to attenuate the adaptation of a SDPM 
practice.  Finally, regardless of political value perceptions, low 
instrumental value is expected to decrease the likelihood of adapting 
the SDPM practice to the project at hand.  These relationships are 
graphically illustrated in Figure 3.2-2 and outlined in H7. 
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Figure 3.2-2: The Impact of Relative Advantage on Customized Use
 
 
H7 The highest level of SDPM Practice Customized Use will 
occur when there is low SDPM Practice Relative 
Advantage – Political and high SDPM Practice Relative 
Advantage – Instrumental, followed by high SDPM 
Practice Relative Advantage – Political and high SDPM 
Practice Relative Advantage – Instrumental, then by low 
SDPM Practice Relative Advantage – Instrumental. 
 
3.2.3. Institutional Sources of Influence 
Organizational work requires an interaction with others to 
produce something greater than can often be achieved alone.  Within a 
software development milieu, this environment often dictates that the 
individual developer interact with business members, business 
analysts, IT management, and/or other software developers during the 
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process of designing and creating a usable product.  Institutionalization, 
involving “processes by which social processes, obligations, or 
actualities come to take on a rule-like status in social thought and 
action” (Meyer and Rowan 1977, p. 341), provides a measure of identity 
for the organization from which the project participant draws inferences 
about acceptable behavior.  Behavioral research over the past several 
decades has demonstrated the importance of considering institutional 
factors when the individual being studied is operating within an 
organizational context (Bock, Zmud, Kim and Lee 2005; Hardgrave et 
al. 2003; Lewis, Agarwal and Sambamurthy 2003; Orlikowski, Yates, 
Okamura and Fujimoto 1995; Purvis et al. 2001).  Three institutional 
sources of influence have been suggested to interact to promote and 
sustain orderly behavior: 1) regulative where institutions are viewed as 
providing systems of rules or governance systems, 2) normative where 
institutions are viewed as providing a moral framework for the conduct 
of social life, and 3) cultural-cognitive where institutions are viewed as 
providing a means by which social reality is constructed (DiMaggio and 
Powell 1983; Scott 2003).  Consequently, a software developer working 
within an organizational context is expected to be influenced by 
normative (SDPM practice social norms), regulative (SDPM practice 
codification) and cultural-cognitive (SDPM practice routinization) forces 
within the institutional environment. 
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3.2.3.1. SDPM Practice Social Norms 
The first aspect of institutional influence are social norms, 
traditionally defined as “a person’s perception that most people who are 
important to him think he should or should not perform the behavior in 
question” (Fishbein and Ajzen 1975, p. 302).  Models of human 
behavior that have been commonly accepted in behavioral research, 
such as the Theory of Reasoned Action (TRA), the Theory of Planned 
Behavior (TPB) and Triandis’ model of human behavior, suggest one 
must consider social norms when trying to interpret individual action 
(Ajzen 1985; Fishbein and Ajzen 1975; Triandis 1980).  Researchers 
have suggested that individuals may choose to exhibit a behavior that 
goes against their perceptions of its value if they believe people 
important to them think they should (Venkatesh and Davis 2000).  
Organizational literature on control has referred to this as clan control 
and has suggested that its influence on individual behavior, while often 
subtle, can be substantial (Ouchi 1979).  This assertion is supported by 
technology adoption research that has found social norms to be a 
significant predictor of usage intentions (Taylor and Todd 1995; 
Venkatesh and Davis 2000). 
Drawing on contemporary definitions of the term (Venkatesh et 
al. 2003), SDPM practice social norms will be defined in this research 
as the degree to which a software developer perceives that important 
72 
others (i.e., those in their workgroup) believe he or she should use 
SDPM practice for a given project.  Reasoned action models have 
traditionally suggested that social norms directly impact individual 
behavioral intentions (Fishbein and Ajzen 1975), but authors have also 
suggested a social information processing perspective where the social 
environment is suggested to shape attitudes and beliefs as illustrated in 
the following quote (Salancik and Pfeffer 1978, p. 227): 
“The social context has two general effects on attitude 
and need statements: (1) it provides a direct construction 
of meaning through guides to socially acceptable beliefs, 
attitudes and needs, and acceptable reasons for action; 
(2) it focuses an individual’s attention on certain 
information, making that information more salient, and 
provides expectations concerning individual behavior and 
the logical consequences of such behavior.” 
 
Consequently, recent studies have begun to re-evaluate the 
traditional view of social norms offered in reasoned action models by 
considering the impacts of social norms on beliefs.  For example, 
Hardgrave et al. found that a software developer’s perception of social 
pressure with regards to using a particular software development 
methodology was positively related to both perceptions of methodology 
usefulness and usage intentions (2003).  This finding is consistent with 
recent work on knowledge sharing behavior proposing that “when the 
behavior being studied is strongly reflective of collective action, 
subjective norms are likely to affect behavioral intentions directly and 
indirectly through attitude” (Bock et al. 2005, p. 100).  The impact of 
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social norms on attitude becomes even more relevant when the 
behavior has a moral component to it.  For example, research 
investigating an individual’s intention to illegally copy software has 
found that the impact of social norms on intention formation is entirely 
mediated by usefulness perceptions (Chang 1998).  The use of SDPM 
practices often takes on a moral status in software development 
environments, where developers are led to believe that not following 
practices can lead to utter failure.  For example, in Gilb and Finzi’s 
Principles of Software Engineering Management (1988), they suggest 
that “projects which fail to specify their goals clearly, and fail to exercise 
control over even one single critical attribute, can expect project failure 
to be caused by that one attribute”.  The “moral” aspect of SDPM 
practices suggests that the relationship between social norms and 
usage behavior will be completely mediated by relative advantage 
perceptions.   
Diffusions literature has suggested that the perceived value of an 
innovation increases as it reaches critical mass (Rogers 1995).  
Further, technology adoption research on the impact of network 
externalities suggests that “the benefit that a consumer derives from the 
use of a good often depends on the number of other consumers 
purchasing compatible items” (Katz and Shapiro 1986, p. 822).  In both 
perspectives, expanded diffusion of an innovation enhances the 
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potential for achieving instrumental value, such as that gained through 
an increased availability of complementary innovations.  In the case of 
SDPM practices, instrumental value is difficult to achieve unless an 
appropriate number of people also use the practice.  For example, a 
change control process used by only one software developer in a team 
of 10 would not allow the team to realize the full benefits of using the 
process.  However, the instrumental value associated with using the 
change control practice will increase as usage becomes normalized 
within the development environment since it will increase the likelihood 
that all project changes are appropriately managed.  Further, high 
levels of agreement in the environment that the SDPM practice should 
be used reduces the amount of friction that the software developer 
might encounter when attempting to use the practice.  In this vein, a 
positive relationship between task-related relative advantage and social 
norms has received support in literature focusing on methodology use 
by software developers (Hardgrave et al. 2003).  This relationship is 
expected to hold in the current context where a software developer is 
assigning instrumental value to the SDPM practice in light of the 
normative environment. 
H8 SDPM Practice Social Norms will be positively related to a 




While a relationship is expected between social norms and 
instrumental value perceptions, no relationship is suggested with 
political relative advantage.  Political relative advantage is realized 
when the individual perceives that the practice will contribute to an 
enhanced status within the formal organization, such as through 
increased monetary compensation or title.  Social norms speak to the 
web of referent others, or informal organization, as perceived by the 
software developer which do not necessarily possess the power to alter 
the formal structure of the organization.  As such, social norms are not 
expected to influence political relative advantage perceptions but rather 
exert their influence on usage behavior with regards to the formation of 
instrumental value perceptions. 
3.2.3.2. SDPM Practice Codification 
The second source of institutional influence is expected to result 
from SDPM practice codification, conceptualized as the degree to 
which a SDPM practice has been documented within the organization’s 
formal project management methodology.  While research that has 
shown that perceptions of organizational mandate (evidenced through 
the expressed organizational policies) positively influence a software 
developer’s intention to use a development methodology (Hardgrave et 
al. 2003), this research will propose that the relationship is mediated by 
a software developer’s perceptions regarding SDPM practice relative 
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advantage.  Specifically, the direct effect of SDPM practice codification 
on relative advantage can be expected when one extends the 
conceptualization of relative advantage to include political valuation 
judgments.   
Research on organizational responses to institutional pressures 
suggests that regulative control mechanisms (i.e., documented policies) 
act to encourage compliance with the institutional environment by 
increasing the perceived value of acquiescence behavior (Oliver 1991).  
Codification of the practice is evidence that the practice has been 
embedded within the organization’s policy for working on projects, 
which serves as a signal to software developers that their compliance is 
desired.  Thus, software developers are expected to increase the 
political value assigned to the SDPM practice when the practice has 
been codified in the organization’s development methodology. 
H9 SDPM Practice Codification will be positively related to a 
software developer’s SDPM Practice Relative Advantage 
– Political. 
 
Codification of the SDPM practice suggests that the 
development organization has been able to transfer some tacit 
knowledge within the development process into explicit knowledge, 
allowing the knowledge to more easily transfer from individuals to the 
group (Nonaka 1994).  An increased availability of explicit knowledge 
with regards to the SPDM practice would seem to improve software 
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developer understanding, which might in turn increase the likelihood of 
a software developer ascribing meaning and value to the practice in 
completing project tasks.  However, there is no guarantee that a 
software developer will amplify their perceptions of instrumental value in 
the face of increased understanding.  In fact, an increased codification 
of the SDPM practice might serve to negatively impact instrumental 
value perceptions if the practice is poorly constructed.   
So, under what circumstances might codification of the practice 
enhance the likelihood of improving instrumental value judgments?  As 
the practice becomes more completely documented within the 
organization’s formal software development methodology, individual 
usage of the practice will be more easily identified as compliant or non-
compliant.  When studying organizational IS development implications 
of regulative influence, Nicolaou suggested that “implicit in this 
mechanism is the threat of punishment or the use of force if an 
organization does not comply with standard practices” (1999, p. 135).  
Viewing codification as a means of exerting regulative influence within 
an environment suggests that non-compliance might induce negative 
consequences for individuals in the software development group.  
Developers in the organization are more likely to comply with SDPM 
practice usage as it is increasingly codified within the organization’s 
software development methodology in order to avoid negative 
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sanctions.  In turn, the normative environment will become more 
favorable regarding SDPM practice usage.  Thus, codification of the 
practice is expected to have a positive impact on instrumental value 
perceptions only when it first positively impacts the social norms 
regarding usage.     
H10 The positive relationship between SDPM Practice 
Codification and SDPM Practice Relative Advantage – 
Instrumental will be completely mediated through SDPM 
Practice Social Norms. 
 
3.2.3.3. SDPM Practice Routinization 
The SDPM practice routinization construct presented in this 
study is defined as the degree to which a practice has become 
embedded within the software development organization.  Drawing on 
conceptualizations of routinization in IT literature, this construct is 
understood via management support (Bock et al. 2005; Lewis et al. 
2003; Purvis et al. 2001) and organizational support (Bock et al. 2005; 
Hardgrave et al. 2003; Venkatesh et al. 2003) dimensions.  
Management support, or adopted by the project manager, is defined 
as the degree to which a project manager requires that the SDPM 
practice is used for a particular project while organizational support, or 
adopted by the SD organization, is defined as the degree to which 
the software development organization requires that the SDPM practice 
is used for all software development projects.  Routinization underlies 
79 
the taken-for-granted status of the SDPM practice within the 
development organization that exists regardless of software developer 
beliefs.  Institutional theory suggests that a powerful institutional 
pressure, such as when a SDPM practice is highly routinized, will 
increase the likelihood of conformity behavior (Oliver 1991).  
Routinization, then, works in concert with reasoned action sources of 
influence to directly shape usage behavior and is expected to directly 
impact usage in terms of extent and types of usage behavior rather 
than impacting use through perceptions of relative advantage.   
Routinization of the SDPM practice occurs as the practice 
becomes ingrained into the operations of the development organization, 
taking on a rule-like status within the development process.  
Routinization reduces friction in the usage decision process since the 
SDPM practice is already perceived as being “right”.  Within this 
context, increased routinization of the SDPM practice is expected to 
positively impact the extent to which a software developer will use the 
SDPM practice.   
H11 SDPM Practice Routinization will have a positive influence 
on a software developer’s Extent of SDPM Practice Use. 
 
The duality of structure and agency inherent in organizational 
routines (Feldman and Pentland 2003) suggests that it is important to 
evaluate ways in which routinization of the SDPM practice can impact 
types of usage.  Westphal and colleagues (Westphal et al. 1997), in 
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their research on the organizational adoption of TQM programs, provide 
a lens through which we can address the role of routinization on the 
type of SDPM practice use exhibited by a software developer.  First, 
routinization is expected to influence faithful usage behavior.  Their 
study of TQM program diffusion found that organizations tended to 
adopt TQM practices for legitimacy reasons if they were a late adopter 
of the innovation, expressed through an implementation of TQM that, 
rather than customized to situational needs, was isomorphic with the 
institutional environment (Westphal et al. 1997).  Applied in our setting, 
this suggests that software developers will tend to use the SDPM 
practice faithfully when it has been routinized within the environment.  
Specifically, as the practice becomes more ingrained in how projects 
are undertaken within the organization, software developers are 
expected to increase the likelihood of following the practice in a manner 
consistent with the intentions of the development organization. 
H12 SDPM Practice Routinization will have a positive influence 
on a software developer’s SDPM Practice Faithful Use. 
 
Second is the impact of routinization on adaptation behavior.  As 
suggested by Feldmand and Pentland, “when people enact routines, 
they can maintain the ostensive aspect of the routine, but they can also 
choose to deviate from it” (Feldman and Pentland 2003, p. 108).  
Westphal et al.’s (1997) findings suggest that organizations are likely to 
customize TQM practices for efficiency rational if the organization is an 
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early adopter of TQM within their respective industry.  During the early 
adoption stage of an innovation, relatively few entities will have adopted 
the innovation and as such routinization of the innovation will be low 
(Rogers 1995).  Early adopters in the study tended to be those that 
viewed TQM practices as a means for inducing technical efficiency 
gains (e.g., perceived an instrumental relative advantage).  Thus, an 
organization’s tendency to customize TQM practices was found to be 
most likely when TQM had not been heavily routinized within the 
institutional environment.  This same behavior is expected as software 
developers react to the routinization of SDPM practices within the 
development organization.  In this case, routinization of the SDPM 
practice is expected to exhibit a negative relationship with the software 
developer’s adaptation of a SDPM practice. 
H13 SDPM Practice Routinization will have a negative 
influence on a software developer’s SDPM Practice 
Customized Use. 
 
3.2.4. Operational Exigency 
Operational exigency refers to the degree of urgency exerted 
within a given software development project by external forces.  These 
external forces can be applied through many different events, such as 
an unexpected change in any of the following:   
o project priority 
o individual job responsibilities 
o financial resource availability 
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o personnel resource availability 
o organizational stability 
 
An increase in operational exigency has specific implications for 
software developer use of a SDPM practice.  New product development 
(NPD) literature has presented one possible consequence of increased 
urgency as fire fighting, discussed as “the allocation of scarce 
resources to solve unanticipated problems or ‘fires’” (Repenning 2001, 
p. 286).  A fire fighting mentality suggests that individuals facing ample 
resource constraints are likely to behave in ways that focus on short 
term benefits despite the possibility of negative long term 
consequences.  In a NPD environment, an unhealthy focus on fire 
fighting within the organization has been suggested to hinder an 
organization’s ability to successfully utilize NPD-focused processes 
(Repenning 2001).  Applying this perspective to a SD context, an 
increase in perceived project urgency is expected to drain a software 
developer’s desire or ability to focus on practices which are 
implemented for long-term benefits, such as SDPM practices.  In 
environments where decision speed is a considered a premium (i.e., 
software development), fire fighting can even extend beyond one 
project and infect the modus operandi for how projects are undertaken 
within a development organization.  Authors have referred to this as the 
speed trap, where decision makers are driven to focus on making the 
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decision right now at the expense of making the right decision now 
(Perlow, Okhuysen and Repenning 2002). 
Given the rapid and often complex nature of contemporary 
software development efforts (McConnell 2004), operational exigencies 
are expected to impede a software developer’s behavior regarding use 
of the SDPM practice in three ways.  The first relates to the impact of 
operational exigencies on extent of SDPM practice use.  In an 
examination of time pressure on software development quality, Austin 
addressed the concern that unexpected project complications (i.e., 
operational exigencies)  often result in shortcut taking behavior by the 
developer, or “decisions made in private that are motivated by a desire 
to stay on schedule, but are not in the best interests of the project” 
(Austin 2001, p. 195).  While his work focused on methods which can 
reduce shortcut taking behavior by software developers, the basic 
premise suggests that project-related urgencies tend to negatively 
impact a software developer’s behavior with respect to practices that 
are not directly related to completing the required development tasks. 
H14 Operational Exigency will have a negative relationship 
with a software developer’s Extent of SDPM Practice Use. 
 
Additionally, operational exigency is expected to have a negative 
impact on the faithfulness of a developer’s SDPM practice use.  An 
institutional perspective suggests that an organization will be less likely 
to comply with institutional pressures when those pressures are exerted 
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through multiple constituents and are somewhat conflicting (Oliver 
1991).  In a software development context, the presence of operational 
exigency suggests that competing agendas exist which serve to cloud a 
software developer’s decision regarding practice usage.  Thus, the 
presence of operational exigency is expected to reduce the likelihood of 
SDPM practice usage that is faithful. 
H15 Operational Exigency will have a negative relationship 
with a software developer’s SDPM Practice Faithful Use. 
 
Finally, operational exigency is also expected to negatively 
impact a software developer’s adaptation of SDPM practices within the 
development project.  As discussed earlier, adaptation is likely to occur 
when the software developer believes that efficiencies can be attained 
by using of the practice.  Research addressing user adaptation 
strategies in response to new IT events have suggested that individuals 
perceiving the event to be threatening and view their control over the 
event as low will tend to focus on self-preservation strategies that 
emphasize emotional adaptation instead of problem-focused adaptation 
(Beaudry and Pinsonneault 2005).  In a software development context, 
developer perceptions of external pressure suggest a reduction in 
perceived control over threats to project success (i.e., completing the 
development tasks on time and within specification).  As operational 
exigency continues to grow it is then expected that problem-focused 
adaptation, or SDPM practice Customized Use, will be reduced. 
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H16 Operational Exigency will have a negative relationship 




The preceding discussion has proposed that reasoned action, 
decision-making, and institutional perspectives can be utilized in 
concert with operational exigency in order to provide an explanation of 
software developer use of a SDPM practice.  A summary of the 
research hypotheses is included in Table 3.3-1. 
Table 3.3-1: Overview of Dissertation Hypotheses 
H1 SDPM Practice Complexity will be negatively related to a software developer’s Extent of SDPM Practice Use. 
H2 SDPM Practice Complexity will be negatively related to a software developer’s SDPM Practice Faithful Use. 
H3 SDPM Practice Complexity will be negatively related to a software developer’s SDPM Practice Customized Use. 
H4 The SDPM Practice Relative Advantage – Instrumental will be positively related to a software developer’s Extent of SDPM Practice Use. 
H5 SDPM Practice Relative Advantage - Political will be positively related to a software developer’s Extent of SDPM Practice Use. 
H6 
The highest level of SDPM Practice Faithful Use will occur when there is low 
SDPM Practice Relative Advantage – Instrumental and high SDPM Practice 
Relative Advantage – Political, followed by high SDPM Practice Relative 
Advantage – Political and high SDPM Practice Relative Advantage – 
Instrumental, then by low SDPM Practice Relative Advantage – Political. 
H7 
The highest level of SDPM Practice Customized Use will occur when there is 
low SDPM Practice Relative Advantage – Political and high SDPM Practice 
Relative Advantage – Instrumental, followed by high SDPM Practice Relative 
Advantage – Political and high SDPM Practice Relative Advantage – 
Instrumental, then by low SDPM Practice Relative Advantage – Instrumental. 
H8 SDPM Practice Social Norms will be positively related to a software developer’s SDPM Practice Relative Advantage – Instrumental. 
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H9 SDPM Practice Codification will be positively related to a software developer’s SDPM Practice Relative Advantage – Political. 
H10 
The relationship between SDPM Practice Codification and SDPM Practice 
Relative Advantage – Instrumental will be completely mediated through SDPM 
Practice Social Norms. 
H11 SDPM Practice Routinization will have a positive influence on a software developer’s Extent of SDPM Practice Use. 
H12 SDPM Practice Routinization will have a positive influence on a software developer’s SDPM Practice Faithful Use. 
H13 SDPM Practice Routinization will have a negative influence on a software developer’s SDPM Practice Customized Use. 
H14 Operational Exigency will have a negative relationship with a software developer’s Extent of SDPM Practice Use. 
H15 Operational Exigency will have a negative relationship with a software developer’s SDPM Practice Faithful Use. 
H16 Operational Exigency will have a negative relationship with a software developer’s SDPM Practice Customized Use. 
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Chapter IV: Research Methodology 
Building on the proposed research model, this chapter will focus 
on the research methodology utilized for this study.  This discussion 
begins by providing an overview of the data collection approach.  
Second, an overview of the focal PM practices that are to be 
investigated in the context of this study is provided.  Finally, the 
operationalization of constructs arising from social, individual and 
institutional sources of influence on the software developer is 
presented.   
4.1. Data Collection Methods 
The primary focus of this study is to understand SDPM practice 
usage behaviors within the context of a specific SD project in a 
contemporary organization.  As such, data was collected directly from 
individuals operating within an organizational context.  An effective way 
of accomplishing this is through semi-structured interviews and the 
administration of survey-based instruments.  In order to reduce the 
common method variance problems that have been suggested to 
plague behavioral research (Doty and Glick 1998), multiple and non-
concurrent data sources are utilized.  A semi-structured interview and 
web-based survey was used to gather organization-level information 
from senior management within the SD group.  Next, a web-based 
88 
survey was utilized to collect project-level data from the project 
manager for each development project.  A web-based survey 
instrument was then administered to software developers at two 
different points in time, and they responded to items within the context 
of a specific SD project.  These different data collection methods are 
discussed in greater detail in the following paragraphs. 
4.1.1. Semi-structured Interview & Web-based Survey: 
Software Development Manager 
The first step in the data collection process was to conduct a 
semi-structured interview (either in person or via the phone) with the 
manager of software development efforts within each organization.  An 
interview schedule has been provided in Appendix V.  The interview 
was used to verify that the organization met the constraints detailed in 
Table 4.6.  Once the organization was verified as an appropriate data 
source for this study, data was collected from the software development 
manager via the web-based survey provided in Appendix VI.  Data to 
be collected included identifying projects / project managers that are 
candidates for this survey along with the information detailed in Table 
4.1-1.   
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Table 4.1-1: Data Collected in the Software Development Manager 
Semi-Structured and Web-based Interviews 
Data to be Collected Response Description 
SDPM Practice Codification 
7 pt. Likert-based scale
(Strongly Agree to 
Strongly Disagree) 
SDPM Practice Routinization 
7 pt. Likert-based scale
(Strongly Agree to 
Strongly Disagree) 
Management Expectations 
7 pt. Likert-based scale
(Strongly Agree to 
Strongly Disagree) 
# of software developers in the software development 
group  Integer 
Annual budget of the software development group Integer 
Software Development Manager Professionalization4 Integer 
• Does the software development manager hold 
membership with any PM professional society? Yes / No 
• Have the software development manager received 
formal PM training in the last 2 years? Yes / No 
• Does the software development manager hold any 
project management certifications? Yes / No 
 
Finally, and essential to the success of this dissertation, the 
interview was used to engender support for the research so as to 
encourage the participation of project managers and software 
developers in the data collection efforts discussed next. 
4.1.2. Web-based Survey: Project Manager 
Utilizing the project manager contact information collected in the 
semi-structured interview, project managers were then contacted via e-
                                            
4 Application Development Manager Professionalization is represented as a 
summation of the three Yes/No items that are listed after it. 
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mail to request their participation in a questionnaire-based survey 
(Appendix VII).  The purpose of this questionnaire was to collect 
project-level information that applies to a software developer’s SDPM 
practice usage decision.  Understanding the importance of follow-up to 
increase response rates (Dillman 2000), responses were monitored and 
subsequent e-mails re-sent to project managers in one week intervals 
for a total of three weeks for those that did not complete the survey.  
Project managers were asked to provide a description of their 
development project and identify software developers currently 
assigned.  Additional information collected during this phase is detailed 
in Table 4.1-2. 
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Table 4.1-2: Data Collected in the Project Manager Questionnaire 
Data to be Collected Response Description 
Percentage of project that has been completed Percentage 
# of developers assigned to the project Integer 
# of hours assigned to the project Integer 
Strategic Value of the Project5 Integer 
• Expected financial value of the project 7 pt semantic differential (low value to high value) 
• Budget assigned to the project  
7 pt semantic differential 
(small budget to large 
budget) 
• Strategic necessity of the project 
7 pt semantic differential 
(not necessary to very 
necessary) 
Complexity of the project 7 pt semantic differential (simple to complex) 
Innovativeness of the project 
7 pt semantic differential 
(conventional to 
innovative) 
Project Manager Professionalization6 Integer 
• Does the project manager hold membership with any 
PM professional society? Yes / No 
• Has the project manager received formal PM training 
in the last 2 years? Yes / No 
• Does the project manager hold any project 
management certification? Yes / No 
 
4.1.3. Web-based Survey: Software Developer (Time 1) 
The next step was to utilize software developer contact 
information provided in the project manager survey in order to request 
participation from software developers via e-mail (Appendix VIII).  
                                            
5 Strategic Importance of the Project is represented as an average of the three items 
that are listed after it. 
6 Project Manager Professionalization is represented as a summation of the three 
Yes/No items that are listed after it. 
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Similar to the project manager survey, responses were monitored and 
subsequent e-mails re-sent to software developers in one week 
intervals for a total of three weeks for those that had not completed the 
survey.  Data to be collected from software developers in this survey 
are listed in Table 4.1-3. 
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Table 4.1-3: Data Collected in the Software Developer 
Questionnaire (Time 1) 
Data to be Collected Response Description 
# years of development experience  Integer 
# years of experience with the organization’s 
scope change control practice Integer 
# years of experience with a scope change 
control practice in any organization Integer 
# years of experience with the organization’s 
structured walkthrough practice Integer 
# years of experience with a structured 
walkthrough practice in any organization Integer 
Gender Male / Female 
Age Integer 
Voluntariness of using the practice 7 pt. Likert-based scale (Strongly Agree to Strongly Disagree) 
Management support 7 pt. Likert-based scale (Strongly Agree to Strongly Disagree) 
SDPM practice relative advantage – 
instrumental 
7 pt. Likert-based scale (Strongly 
Agree to Strongly Disagree) 
SDPM practice relative advantage – political 7 pt. Likert-based scale (Strongly Agree to Strongly Disagree) 
SDPM practice social norms 7 pt. Likert-based scale (Strongly Agree to Strongly Disagree) 
SDPM practice complexity 7 pt. Likert-based scale (Strongly Agree to Strongly Disagree) 
Software Developer Professionalization7 Integer 
• Does the software developer hold 
membership with any PM professional 
society? 
Yes / No 
• Has the software developer received 
formal PM training in the last 2 years? Yes / No 
• Does the software developer hold 
any project management certification? Yes / No 
 
                                            
7 Software Developer Professionalization is represented as a summation of the three 
Yes/No items that are listed after it. 
94 
4.1.4. Web-based Survey: Software Developer (Time 2) 
Finally, software developers that participated in the Time 1 
survey were e-mailed to request their participation in the second survey 
(Appendix IX).  This e-mail was sent approximately one month after 
their response to the Time 1 survey in order to allow sufficient time 
between the surveys for SDPM practice use to be realized.  Data to be 
collected during this survey is detailed in Table 4.1-4. 
Table 4.1-4: Data Collected in the Software Developer 
Questionnaire (Time 2) 
Data to be Collected Response Description 
Operational Exigency 
7 pt. Likert-based scale 
(Strongly Agree to Strongly 
Disagree) 
SDPM Practice Usage – Extent Integer 
SDPM Practice Faithful Use 
7 pt. Likert-based scale 
(Strongly Agree to Strongly 
Disagree) 
SDPM Practice Customized Use 
7 pt. Likert-based scale 
(Strongly Agree to Strongly 
Disagree) 
 
Table 4.1-5 summarizes the collection of construct data within 
the various data collection points.  The semi-structured interview was 
conducted face to face or over the phone, while the remaining 
questionnaire-based surveys were administered via a web-based 
survey (accessed via an e-mailed link).   
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4.1.5. Pilot Study 
An initial pilot study for this research was conducted in the 
summer of 2004.  Conducting this study (1) confirmed the effectiveness 
of a web-based survey data collection approach, (2) helped to refine 
and expand portions of the research model, and (3) provided a means 
for generating effect sizes which will be utilized to determine the 
appropriate sample size for the primary study.  Before the primary data 
collection was conducted, a second pilot study was undertaken in order 
to (a) ensure the face validity of the various construct 
operationalizations and (b) re-evaluate mechanics of the data collection 
procedure.  The pilot study was implemented through two separate 
focus groups, each with 3 to 5 software developers and project 
managers from the same organization.  Face validity, where “trained or 
untrained individuals would look at the test and decide whether or not 
the test measures what it was supposed to measure” (Kerlinger and 
Lee 2000, p. 668), is an important first step in determining the suitability 
of items in measuring desired constructs in a given context (Shadish, 
Campbell and Cook 2002).  During the focus group, each construct item 
was discussed to determine whether they captured the intended 
concept.  For those found to be inadequate, the discussion continued to 
determine how the item might be reworded to capture the essence of 
the construct.  Further, the data collection procedure outlined in earlier 
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sections was reviewed in order to verify its suitability and potential 
effectiveness in collecting data.  Results from the pilot study were used 
to tweak construct measurement and data collection approaches for the 
primary study. 
4.2. Participant Constraints 
This study required that organizations, projects and software 
developers included in this study met the specific set of criteria 
presented in Table 4.2-1 and detailed in the following sections. 
Table 4.2-1: Participant Constraints 
Level Constraint 
Organization 1. Internal software development function 
2. Must profess to use at least one SDPM 
practice being investigated in this study (scope 
change control or structured walkthrough) 
Project 1. Requires at least 20 days to complete 
2. Person designated to oversee the project (e.g., 
project manager) can’t respond as a software 
developer for that project 
Software 
Developer 
1. Must work in an organizational setting 
2. No more than 75% complete with their portion 
of the project at the time when the first survey is 
administered 
3. Must have an opportunity to utilize at least one 
of the SDPM practices between the administration 
of the initial and final surveys 
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4.2.1. Required Characteristics of Participating 
Organizations 
The focus in this research was on evaluating software developer 
use of SDPM practices in an organizational environment.  As such, 
organizations participating in the study were required to meet two 
primary criteria.  First, they had to have an internal software 
development function which develops software for either internal 
consumption or use by those external to the organization.  Second, 
each organization had to profess to utilize one or more of the focal 
SDPM practices examined in this study (scope change control or 
structured walkthrough) within their software development projects.  
The software being produced by the organization could either be for 
internal use or developed specifically for external clients. 
4.2.2. Required Characteristics of Participating Projects 
The research question being addressed also forced two 
constraints on the SD projects to be considered in this research.  First, 
the measurement of actual use is temporally separated from many of 
the perceptual measures in this study, demanding projects of ample 
size.  Specifically, SD projects included in this study had to require at 
least 20 working days to complete.  Further, since project manager and 
software developer responses are collected separately, projects were 
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only considered where the individual overseeing the project was not the 
only software developer for the project.  In other words, a software 
developer in the study could not be their own project manager.  While 
the number of software developers within the project was collected as a 
means of assessing project size, projects were considered as long as at 
least one software developer responded to the survey.  
4.2.3. Required Characteristics of Participating Software 
Developers 
Finally, the focus of this study forced several constraints on 
software developer participants in addition to those already discussed.  
First, the software developer had to be working in an organizational 
setting.  Second, the developer could be no more than 75% complete 
with their portion of the project at the time when the first survey was 
administered.  This constraint was necessary since the first survey 
measures user perceptions and necessitates a period of time following 
the survey where the individual can make choices regarding the 
behavior in question. 
4.3. Control Variables 
While the constraints mentioned above allowed the collection of 
data from only appropriate individuals, it was also important to 
recognize that characteristics within the sample could generate noise 
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that prevent a meaningful interpretation of the data.  Thus, the study 
necessitated that adequate control data is collected to help remove the 
potential noise from subsequent results.  Similar to the constraints 
discussed in Table 4.6, controls are discussed in reference to the 
organization, project and software developers being examined in this 
study.  Table 4.3-1 provides and overview of the controls utilized in this 
study, each of which are discussed in greater detail in the paragraphs 
below. 
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Table 4.3-1: Study Controls 
Level Control (Data Source) 
Organization 1. Software development group size (software 
development manager) 
• # software developers 
• annual budget 
Project 1. # of developers assigned to the project (project 
manager) 
2. # of hours assigned to the project (project 
manager) 
3. Strategic importance of the project (project 
manager) 
• Financial value of the project 
• Budget assigned to the project 
• Competitive necessity of the project 
Software 
Developer 
1. # years of experience with the organization’s 
scope change control practice (software 
developer) 
2. # years of experience with the organization’s 
structured walkthrough practice (software 
developer) 
3. Voluntariness of using the scope change 
control practice (software developer) 
4. Voluntariness of using the structured 
walkthrough practice (software developer) 
5. Management support for the scope change 
control practice (software developer) 
6. Management support for the structured 
walkthrough practice (software developer) 
 
4.3.1. Organizational Controls 
Data was collected from individuals operating in different 
organizations, requiring the use of organizational level controls.  Since 
102 
the software development efforts occur within the context of the 
organization’s software development function, data was collected from 
the manager of software development efforts.  Specifically, the size of 
the software development group, as measured by the number of 
software developers and the annual operating budget was collected.   
4.3.2. Project Controls 
The focus on use within a project context also mandates the use 
of some project-level controls.  The first of these relates to project size, 
as reflected through the number of developers and the number of hours 
assigned to complete the project.   
The second relates to the project’s strategic importance to the 
organization, defined as the degree to which a project is considered 
valuable by management in comparison to other software development 
projects in the organization, as represented by the financial value, 
budget and competitive necessity of the project in comparison to other 
projects within the software development group.  The three items below 
were utilized to address the strategic importance of the project in which 
a developer worked.  Since these items are reflective of the project 
value in relation to other projects within the organization, project 
managers were chosen as the respondents for assessing strategic 
importance.  Each item was measured on a 7-point Likert-based scale 
where 1 represents Strongly Disagree and 7 represents Strongly Agree. 
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SI1 In relation to other software development projects 
undertaken within your organization, what level of 
financial value does the organization expect to derive from 
the result of this project?   
 
SI2 In relation to other software development projects 
undertaken within your organization, what is the size of 
the budget assigned to this project? 
 
SI3 In relation to other software development projects 
undertaken within your organization, to what degree is the 
successful completion of this project necessary to improve 
the organization’s ability to be competitive? 
 
4.3.3. Software Developer Controls 
Software developer behavior is the ultimate focus of this study 
which requires that certain individual-level controls be employed.  The 
focus on SDPM practice usage suggests that experience in relation to 
each practice must be captured.  In addition, previous research on 
adoption has suggested that perceptions of voluntariness can have an 
impact on usage behavior (Hardgrave et al. 2003; Venkatesh et al. 
2003), and as such suggests that voluntariness should be assessed 
with respect to each software developer.  Adapting measures of 
voluntariness employed in previous research (Hardgrave et al. 2003; 
Moore and Benbasat 1991), the first three items (VOL1, VOL2 and 
VOL3) were included in the initial survey instrument along with two 
additional items developed for this study (VOL4 and VOL5) and 
administered to software developers in the first survey instrument.  
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Each item was measured on a 7-point Likert-based scale, where 1 
represented Strongly Disagree and 7 represents Strongly Agree. 
VOL1 My use of our (scope change control \ walkthrough) 
practice is voluntary. 
 
VOL2 My supervisor does not require me to use our (scope 
change control \ walkthrough) practice. 
 
VOL3 Although it may be helpful, using our (scope change 
control \ walkthrough) practice is certainly not compulsory 
in my job. 
 
VOL4 Whether I use our (scope change control \ walkthrough) 
practice is entirely up to me. 
 
VOL5 Use of our (scope change control \ walkthrough) practice 
is at the discretion of the employee concerned. 
 
Finally, researchers have also suggested the level of perceived 
management support within an organization is an important predictor of 
usage behavior (Jeyaraj, Rottman and Lacity 2006).  To accommodate 
this concept, five items were developed to measure the degree to which 
a developer perceives that management supports the use of the SDPM 
practice within a given project.  Each item was measured on a 7-point 
Likert-based scale, where 1 represented Strongly Disagree and 7 
represents Strongly Agree. 
MS1 Management in our group completely supports my use of 
our (scope change control \ walkthrough) practice on this 
project. 
 
MS2 Management in our group has provided the necessary 
training to enable my use of our (scope change control \ 
walkthrough) practice on this project. 
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MS3 Management in our group has provided sufficient time to 
permit the use of our (scope change control \ 
walkthrough) practice on this project. 
 
MS4 Management in our group has provided the necessary 
resources to enable my use of our (scope change control \ 
walkthrough) practice on this project. 
 
MS5 Management in our group is fully committed to my use of 
our (scope change control \ walkthrough) practice on this 
project. 
 
4.4. Focal SDPM Practices 
As discussed previously, scope change control and structured 
walkthrough practices are the SDPM practices targeted in this study.  
SDPM practices are expected to be defined by management within the 
software development group, and as such will vary widely in their 
instantiation across the responding organizations.  However, both 
scope change control and structured walkthrough practices have a 
general definition that has been applied for this study.  A discussion of 
what is meant by each of these practices is included in the next section. 
4.4.1. Scope Change Control  
According to the Project Management Institute, "Project Scope 
Management includes the processes required to ensure that the project 
includes all the work required, and only the work required, to complete 
the project successfully.  Project scope management is primarily 
concerned with defining and controlling what is and is not included in 
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the project" (PMI 2003, p. 103).   In this vein, scope change control is 
discussed as a formal process which is "concerned with influencing the 
factors that create project scope changes and controlling the impact of 
those changes" (PMI 2003, p. 119). 
4.4.2. Structured Walkthrough 
A structured walkthrough "is simply a peer group review of any 
product... Walkthroughs can take place at various times in the 
development of a system. Also, a walkthrough can have a range of 
formats and can involve different groups of people. Despite the 
variation, the underlying activity remains the same: A group of peers - 
people at roughly the same level in the organization - meet to review 
and discuss a product...they can take place between system 
developers and end users, or among a group of end users who are 
building their own system" (Yourdon 1989, pp. 4 - 5). Structured 
walkthroughs are also referred to as code reviews, design reviews, or 
inspections. 
4.5. Construct Operationalization 
Drawing on reasoned action models of individual behavior, 
decision-making perspectives, and institutional theory, the next sections 
will discuss operationalizations of constructs presented in the research 
model.   
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4.5.1. Reasoned Action Sources of Influence 
Both complexity and relative advantage constructs illustrate the 
commonly acknowledged reasoned action sources of behavioral 
influence.  While complexity is conceptualized in a similar fashion to 
previous behavioral studies, relative advantage is suggested to exist in 
two different manifestations within this study.  Each of these reasoned 
action sources of influence are represented through the perceptions of 
the software developer, and as such are collected through a survey 
instrument completed by each software developer.  The 
operationalization of these three constructs will be discussed in the 
following paragraphs. 
4.5.1.1. SDPM Practice Complexity 
The first individual source of influence relates to the perceived 
difficulty associated with using the SDPM practice.  Perceived 
complexity has commonly been suggested to influence individual 
attitudes and behavioral intentions to exhibit a behavior (Davis 1989; 
Davis et al. 1989).  Since it is a measure of individual perceptions, the 
construct has most often been captured through responses to self-
report items measured on Likert-based scales. 
In the context of this study, SDPM practice complexity is 
defined as a software developer’s perception concerning the degree of 
difficulty associated with the understanding and use of the SDPM 
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practice for a particular project.  The construct has been operationalized 
by adapting the unified effort expectancy construct developed by 
Venkatesh, et al. (2003), with the addition of one item developed for this 
study (CPLX5).  These items were captured through the first survey 
instrument administered to software developers.  Each of the five items 
below was measured on a 7-point Likert-based scale, with 1 
representing Strongly Disagree and 7 representing Strongly Agree. 
CPLX1 I think our (scope change control \ walkthrough) 
practice is clear and understandable. 
 
CPLX2 It is easy for me to become skillful at using the (scope 
change control \ walkthrough) practice. 
 
CPLX3 I find our (scope change control \ walkthrough) practice 
easy to use. 
 
CPLX4 Learning to use our (scope change control \ 
walkthrough) practice is easy for me. 
 
CPLX5 Our (scope change control \ walkthrough) practice is 
easily implemented. 
 
4.5.1.2. Relative Advantage 
Relative advantage is conceptualized in this research as being 
manifested through instrumental and political components.  This 
distinction is important since the use of a SDPM practice can have 
implications for the software developer’s ability to complete the project 
at hand as well as on the progression of their career within the 
organization and subsequent image within the company.  Both of these 
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constructs have been addressed in various ways in literature, but never 
within the larger umbrella of individual usefulness perceptions.  
Instrumental and political conceptualizations of relative advantage are 
presented in the next several paragraphs. 
4.5.1.2.1. SDPM Practice Relative Advantage – 
Instrumental 
Task-focused usefulness perceptions are the most common 
conceptualization of relative advantage employed in adoption literature.  
For instance, task-focused perceived usefulness is a core construct in 
TAM research, defined as “the user’s subjective probability that using a 
specific application system will increase his or her job performance 
within an organizational context” (Davis et al. 1989).  Similarly, SDPM 
practice relative advantage – instrumental is utilized in this study 
and defined as the degree to which a software developer believes that 
using the SDPM practice will help them attain gains in performance for 
the software development project.  Operationalization of the construct 
has been adapted from the Perceived Usefulness construct in 
Hardgrave, et al. (2003).  Two of the original items were dropped since 
they did not focus on task-related usefulness perceptions. One item 
was developed specifically for this study (RAI5), providing the following 
five items that are captured on a 7-point Likert-based scale where 1 is 
Strongly Disagree and 7 is Strongly Agree. 
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RAI1 Using our (scope change control / walkthrough) practice 
improves my performance on this project. 
 
RAI2 Using our (scope change control / walkthrough) practice 
increases my productivity for this project. 
 
RAI3 Using our (scope change control / walkthrough) practice 
enhances my quality of work for this project. 
 
RAI4 Our (scope change control \ walkthrough) practice is 
useful for this project. 
 
RAI5 Our (scope change control \ walkthrough) practice allows 
me to work more efficiently on this project. 
 
4.5.1.2.2. SDPM Practice Relative Advantage – 
Political 
While task-related measures of perceived usefulness are most 
common in adoption research, they are by no means the only 
usefulness perceptions that can impact individual behavior.  The 
software developers being examined in this study operate within an 
organizational setting, and as such are subject to the political forces 
inherent in a social context.  Political behavior provides a means to 
“enhance or protect the self-interest of individuals or groups” (Dean and 
Sharfman 1993, p. 1072).  SDPM practice relative advantage - 
political is defined as the degree to which a software developer 
believes that using the SDPM practice will help them create or sustain a 
positive impression with others in the organization.   
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The political nature of perceived usefulness has been addressed 
in literature through several different constructs.  First, Moore & 
Benbasat utilized an image construct, defined as “the degree to which 
use of an innovation is perceived to enhance one’s image or status in 
one’s social system” (1991, p. 195).  Image has been considered an 
important component of individual perceptions of relative advantage 
(Rogers 1995), and has often been included in the measurement of 
perceived usefulness.  Further, Compeau and her colleagues also 
addressed this type of usefulness through an Outcome Expectations 
(Personal) construct which relates to “expectations of change in image 
or status or to expectations of rewards, such as promotions, raises or 
praise” (Compeau, Higgins and Huff 1999, p. 148).   
Items for the SDPM practice relative advantage - political 
construct are drawn from two sources, the first three (RAP1, RAP2 and 
RAP3) being adapted from items suggested to measure image (Moore 
and Benbasat 1991).  The remaining two items (RAP4 and RAP5) have 
been adapted from items in the Outcome Expectations (Personal) 
construct that are focused on political aspects of usefulness (Compeau 
et al. 1999).  All five items were measured on 7-point Likert-based 
scales where 1 represents Strongly Disagree and 7 represents Strongly 
Agree. 
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RAP1 Software developers in my organization who use the 
(scope change control / walkthrough) practice have more 
prestige than those who do not. 
 
RAP2 Using our (scope change control / walkthrough) practice 
will improve my image within the organization. 
 
RAP3 Because of my use of our (scope change control / 
walkthrough), others in the organization see me as a more 
valuable employee. 
 
RAP4 If I use our (scope change control / walkthrough) practice 
my coworkers will perceive me as competent. 
 
RAP5 Software developers who use our (scope change control / 
walkthrough) practice are regarded highly within the 
organization. 
 
4.5.2. Institutional Sources of Influence 
A second area of influence on a software developer’s behavior 
results from institutional sources of influence that exist within an 
organizational context.  Consistent with institutional theories, this study 
will propose that institutional influence is exerted through regulative, 
normative, and cultural-cognitive mechanisms (DiMaggio and Powell 
1983; Scott 2003) as discussed in the following paragraphs. 
4.5.2.1. SDPM Practice Social Norms 
The first source of institutional influence arises through a 
normative mechanism, addressed in this research through social 
norms.  Behavioral models such as the Theory of Reasoned Action 
(TRA), the Theory of Planned Behavior (TPB), Triandis’ model of 
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human behavior, the Technology Acceptance Model 2 (TAM2), and the 
Unified Theory of Acceptance and Use of a Technology (UTAUT) have 
all recognized the importance of addressing the impact that social 
pressures can have on individual behavior (Ajzen 1985; Davis 1989; 
Fishbein and Ajzen 1975; Triandis 1980; Venkatesh and Davis 2000).  
Social norms have been discussed with other terms such as social 
influence (Venkatesh et al. 2003), subjective norm (Fishbein and Ajzen 
1975), and social factors (Thompson et al. 1991).  Despite the differing 
terms, social norms are typically defined as “a person’s perception that 
most people who are important to him think he should or should not 
perform the behavior in question” (Fishbein and Ajzen 1975, p. 302).  In 
this study, SDPM practice social norms are defined as the degree to 
which a software developer perceives that important others (e.g., those 
in their workgroup) believe he or she should use the SDPM practice for 
a given project.  Since this construct deals with perceptions of the 
developer, social norms were captured through the first survey 
instrument administered to software developers.   
The validated operationalization of subjective norm by Taylor 
and Todd provide the framework for the first two social norm items 
(SN1 and SN2).  The remaining three items (SN3, SN4 and SN5) were 
developed for the purposes of this study, and the resulting questions 
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were measured on a 7-point Likert scale, where 1 represents Strongly 
Disagree and 7 represents Strongly Agree.   
 SN1 Co-workers whose opinion I value think that I should use 
our (scope change control \ walkthrough) practice when 
working on assigned software development projects. 
 
SN2 Co-workers who are important to me think that I should 
use our (scope change control \ walkthrough) practice 
when working on assigned software development 
projects. 
 
SN3 Co-workers whose opinion I value think that using our 
(scope change control \ walkthrough) practice is important 
when working on assigned software development 
projects. 
 
SN4 In general, co-workers whose opinion I value support the 
use of our (scope change control \ walkthrough) practice. 
 
SN5 Co-workers whom I regard highly have supported the use 
of our (scope change control \ walkthrough) practice. 
4.5.2.2. Management Expectations 
Management expectations, defined as the extent to which 
SDPM practice use is incorporated into the software developer’s formal 
performance evaluation, was used to collect this information.  In order 
to determine what items should be included in the instrument, a list was 
generated and discussed with members of the dissertation committee 
who were willing to suggest modifications, additions and deletions.  
Their feedback resulted in the four items presented below.  Software 
development managers within each group were asked to answer the 
four items detailed below since they are expected to be the most 
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appropriate source for information relating to developer performance 
evaluations.  Each item was measured on a 7-point Likert-based scale 
where 1 represents Strongly Disagree and 7 represents Strongly Agree. 
ME1 An important component of each software developer’s 
formal performance evaluation is the degree to which they 
use our (scope change control / structured walkthrough) 
practice.   
 
ME2 Periodic managerial reviews are conducted to determine 
the degree to which software developers are using our 
(scope change control / structured walkthrough) practice. 
 
ME3 Software developer performance is evaluated in part with 
regards to their use of our (scope change control / 
structured walkthrough) practice. 
 
ME4 In our organization, software developer use of our (scope 
change control / structured walkthrough) practice is 
formally reviewed during periodic performance 
evaluations. 
4.5.2.3. SDPM Practice Codification 
The second source of institutional influence on individual 
behavior results from regulative pressures exerted through the 
documented policies and practices within the organization.  SDPM 
practice codification, defined as the degree to which the SDPM 
practice has been documented within the organization’s formal project 
management methodology, was used to address these regulative 
pressures.  Since this construct addresses the contents of an 
organization’s development methodology, it was captured through five 
items developed for the purpose of this study.  Codification items were 
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assessed during the semi-structured interview with the manager over 
software development efforts.  Responses to each item were on a 7-
point Likert-based scale where 1 represents Strongly Disagree and 7 
represents Strongly Agree.  
COD1 A detailed description of our (scope change control \ 
walkthrough) practice is included within the 
organization’s formal project management 
methodology. 
 
COD2 Our (scope change control \ walkthrough) practice is 
thoroughly documented within the organization’s 
formal project management methodology. 
 
COD3 A comprehensive description of our (scope change 
control \ walkthrough) practice exists within the 
organization’s formal project management 
methodology. 
 
COD4 A clearly documented process for our (scope change 
control \ walkthrough) practice is available to software 
developers in this organization. 
 
COD5 A detailed description of our (scope change control \ 
walkthrough) practice is readily available to software 
developers in this organization. 
 
4.5.2.4. SDPM Practice Routinization 
The final source of institutional influence arises from cultural-
cognitive sources, addressed in this research through a SDPM practice 
routinization construct.  Conceptualizations of institutionalization in IT 
adoption literature have often focused on that achieved through 
organizational support (Bock et al. 2005; Purvis et al. 2001; Venkatesh 
et al. 2003) and/or management support (Lewis et al. 2003; Purvis et al. 
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2001).  Consistent with these perspectives concerning the source of 
institutionalization, SDPM practice routinization is defined as the 
degree to which the software development organization requires that 
the SDPM practice is used for all software development projects.  The 
five items developed for the purpose of this study were answered by the 
individual who manages software development efforts within the 
development group and were measured on a 7-point Likert-based scale 
where 1 represents Strongly Disagree and 7 represents Strongly Agree.   
ROUT1 Our (scope change control \ walkthrough) practice is 
conventionally used in projects by those within the 
software development group. 
 
ROUT2 Our (scope change control \ walkthrough) practice is 
routinely used on projects within the software 
development group. 
 
ROUT3 Using our (scope change control \ walkthrough) 
practice in projects is second-nature to those within 
the software development group. 
 
ROUT4 Using our (scope change control \ walkthrough) 
practice is customary for projects within the software 
development group. 
 
ROUT5 Those within the software development group regularly 
employ our (scope change control \ walkthrough) 
practice in their projects. 
 
4.5.3. SDPM Practice Usage and Operational Exigency 
Both reasoned action and institutional pressures are positioned 
in this model as antecedents to SDPM practice usage.  Further, 
operational exigency is expected to influence developer usage of the 
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SDPM practice.  SDPM usage and operational exigency 
operationalizations are presented in the following sections. 
4.5.3.1. SDPM Practice Usage 
Usage is discussed along three dimensions in this study: extent, 
faithfulness and adaptation.  SDPM practice usage data was captured 
via the second software developer survey instrument, administered 
approximately one month after the first software developer survey.   
4.5.3.1.1. SDPM Practice Usage - Extent 
Extent of use has often been addressed in technology adoption 
literature via frequency (number of times used) and/or depth measures 
(number of features used) (Adams et al. 1992; Davis 1989; Igbaria, 
Guimaraes and Davis 1995; Taylor and Todd 1995; Thompson et al. 
1991).  Consistent with these studies, SDPM practice extent of usage 
was captured by asking the software developer to identify the number 
of times that the practice has been used since the first survey was 
conducted.   
USEE1  How many times have you used the (scope change 
control \ walkthrough) practice since you completed 
the initial survey on --/--/----? (0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
or 10 or more) 
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4.5.3.1.2. SDPM Practice Faithful Use 
Drawing on the work of authors attempting to measure 
faithfulness as it is discussed in Adaptive Structuration Theory (Chin, 
Gopal and Salisbury 1997), a measure of SDPM practice faithful 
usage, defined as the degree to which a software developer uses the 
SDPM practice in a manner consistent with the intentions of those 
individuals that created the practice, was adapted for the study at hand.  
Specifically, the references to an electronic meeting system were 
modified to reflect the SDPM practice.  Each item was measured on a 
7-point Likert-based scale where 1 represents Strongly Disagree and 7 
represents Strongly Agree. 
FAITH1 The individuals who developed our (scope change 
control \ walkthrough) practice would disagree with 
how I used it. 
 
FAITH2  If I described my usage of our (scope change control \ 
walkthrough) practice to the individuals who developed 
it, they would tell me that I used it improperly. 
 
FAITH3  The individuals who developed our (scope change 
control \ walkthrough) practice would view my use as 
inappropriate. 
 
FAITH4  I didn’t use our (scope change control \ walkthrough) 
practice in a manner consistent with how the 
individuals who developed the practice would believe it 
should be used. 
 
FAITH5  The individuals who developed our (scope change 
control \ walkthrough) practice would not think that I 
am using our practice in the most appropriate fashion. 
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4.5.3.1.3. SDPM Practice Customized Use 
Adaptation behaviors are often exhibited when entities 
customize a practice or set of practices to the current situation in order 
to increase efficiencies (Westphal et al. 1997).  Because of a desire to 
understand how adaptation is manifested, it has often been assessed 
in technology adoption literature through qualitative means (Beaudry 
and Pinsonneault 2005; Majchrzak, Rice, Malhotra, King and Ba 2000; 
Tyre and Orlikowski 1994).  Important to this study, however, is the 
understanding of how factors within the existing project will impact 
software developer adaptation behavior.  As such, a survey-based 
approach for measuring practice adaptation was developed to 
determine software developer adaptation.  In order to determine what 
items should be included in the instrument, a list was generated and 
sent to several experts in adoption research who were willing to 
suggest modifications, additions and deletions.  Their feedback resulted 
in the five items presented below.  Responses to these items were 
collected via a survey instrument administered to software developers 
at the second time period.  Each item was measured on a 7-point 
Likert-based scale where 1 represented Strongly Disagree and 7 
represented Strongly Agree. 
CUST1 I customized our (scope change control \ walkthrough) 
practice for this project to better meet my needs. 
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CUST2  I have modified the (scope change control \ 
walkthrough) practice to meet my needs on this 
project. 
 
CUST3 I have adapted our (scope change control \ 
walkthrough) practice for this particular project. 
 
CUST4  I tailored our (scope change control \ walkthrough) 
practice to fit my needs on this particular project. 
 
CUST5  I had to change some aspects of our (scope change 
control \ walkthrough) practice to meet my needs on 
this project. 
 
4.5.3.2. Operational Exigency  
Operational exigency is defined as the degree of urgency 
exerted within a given project by external forces.  Since no existing 
instruments capture the essence of this construct, items were 
developed specifically for the purposes of this study.  In order to 
determine what items should be included in the instrument, a list was 
generated and sent to several experts in adoption research who were 
willing to suggest modifications, additions and deletions.  Their 
feedback resulted in the seven items presented below.  Understanding 
that the construct addresses software developer perceptions of 
urgency, responses to these items were collected via a survey 
instrument administered to software developers at the second time 
period.  Each item was measured on a 7-point Likert-based scale where 
1 represents Strongly Disagree and 7 represents Strongly Agree. 
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EXG1 Individuals outside the project team have substantially 
increased the project’s scope.   
 
EXG2 Individuals outside the project team have exerted 
substantial pressure to accelerate the project’s 
completion. 
 
EXG3 The priority of this project has been significantly increased 
since it was started. 
 
EXG4 Job responsibilities outside this project have adversely 
impacted my ability to complete my work on this project as 
originally expected. 
 
EXG5 Changes in the amount of financial resources available to 
this project have adversely impacted our ability to 
complete this project as originally expected. 
 
EXG6 Changes in how development personnel have been 
allocated to this project have adversely impacted our 
ability to complete this project as originally expected. 
 
EXG7 Unexpected events affecting our organization have 
adversely impacted our ability to complete this project as 
originally expected. 
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Chapter V: Revised Theory 
5.1. Summary of Data Collection 
Negotiations for data collection began in March of 2006 with 
companies from three separate sources: (1) thirteen companies that I 
had personal relationships with; (2) eighteen companies that were part 
of a research institute at a southwest university ; and (3) thirty-eight 
companies that expressed interest in this research resulting from a 
request for participation e-mail sent out by the leadership of the Project 
Management Institute’s special interest group on information systems 
(PMI-ISSIG) to their more than fifteen-thousand world-wide 
membership base.  The negotiation process included a large number of 
on-site visits, phone conversations, and e-mail correspondence, most 
frequently resulting in several discussions with multiple individuals at 
each organization.  The presentation included in “Appendix IV – 
Participation Sales Presentation” was used as a means of structuring 
the conversations and soliciting participation. 
From the sixty-nine organizations that considered participation in 
this research, ten organizations decided to participate as of April, 2007, 
formalizing their decision by signing an organizational consent to 
participate form (Appendix I - Organizational Informed Consent Form).  
Per the data collection methods description provided in Chapter IV and 
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outlined in Figure 5.1-1, I collected data in four phases from three 
different types of individuals within each of those organizations.   
 
Figure 5.1-1: Data Collection Process 
 
Table 5.1-1 provides a breakdown of the overall response rate, 
including details within each participating organization.  Totals from the 
table indicate that 94% of the software development managers (17 of 
18), 73% of the project managers (30 of 41), and 65% of the software 
developers (67 of 103) that were surveyed fully completed their 
participation.  Since the ultimate unit of analysis in this research is the 








Data collection method: semi-structured interview & questionnaire
Data collection method: questionnaire
Data to be collected:
• Project details (description, time allocated, # developers, % complete, budget and financial 
value, level of strategic and operational importance, level of complexity, level of 
innovativeness)
• Level of their project management professionalization















Data collection method: questionnaire
Data to be collected (time 1):
• Age / Gender
• # years development experience
• # years experience with the 
practice





• Practice relative advantage 
(instrumental and political)
• Practice social norms
Data to be collected (time 2):
• Operational exigency
• Practice usage (extent, ends conformity, and 
means conformity)
Data to be collected (semi-
structured interview):
• Description of the project 
management practices
• Expectations of practice use in 
the development process
• Names and contact information 
for project managers
Data to be collected (questionnaire):
• # developers in the software development group
• Annual budget of the software development group
• Level of their project management professionalization
• Practice routinization
• Practice regulation (codification and management 
expectations)
• Names and contact information for project managers & 
their associated projects
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developer completed the second survey could be included in the 
research.  This resulted in seven organizations that provided potentially 
usable responses for this study and a total of 67 software developers 
that completed both surveys.  Table 5.1-2 indicates that out of the 67 
software developers, 56 were employees of the organization surveyed, 
while 11 were identified as contract workers. 
 













Insurance # Surveyed 3 5 14 22
# Complete Responses 3 3 9 15
Insurance # Surveyed 2 2 3 7
# Complete Responses 2 1 0 3
Energy # Surveyed 1 2 0 3
# Complete Responses 1 0 0 1
Insurance # Surveyed 1 6 12 19
# Complete Responses 1 3 8 12
Government # Surveyed 1 2 6 9
# Complete Responses 1 2 0 3
Energy # Surveyed 3 7 11 21
# Complete Responses 2 7 7 16
Information Technology # Surveyed 1 2 6 9
# Complete Responses 1 1 2 4
Transportation # Surveyed 4 7 28 39
# Complete Responses 4 6 24 34
Transportation # Surveyed 1 3 9 13
# Complete Responses 1 3 9 13
Defense # Surveyed 1 5 14 20
# Complete Responses 1 4 8 13
18 41 103 162
17 30 67 114
Total # Surveyed: 












Table 5.1-2: Software Developer Employee Type Breakdown 
 
 
To summarize, after approximately one year of intensive 
marketing and negotiations, responses were successfully obtained from 
56 software developers who were working on eighteen distinct projects 
within six different companies (after removing responses from contract 
workers).  Through extensive consultation with the dissertation chairs, a 
decision was made to complete the dissertation using the existing data 
set.  However, this decision required that the structural model proposed 
in chapter 3 and summarized in Figure 3.1-1 had to be revised since 
the proposed relationships could be properly tested, given the sample 
size constraints that ensued.  The remainder of Chapter V will discuss 
the revised research model and the theory underlying it.  
5.2. Revised Research Model 
The original research question being examined in this 
dissertation was as follows: What are the primary factors that 
influence the nature and extent of a software developer’s use of a 







that the sample size imposed on analytical techniques that could be 
employed, it was essential that the revised research model meet the 
dissertation’s core goal of understanding factors that drive developer 
practice usage.   
Addressing the extent of SDPM practice use, as originally 
intended, proved to be impossible given the data.  Of the 103 
responses received, 52 developers indicated that the SDPM practice 
was not used during the one month period between software developer 
surveys.  While the original intention was to interpret these cases as a 
developer’s decision not to use the SDPM practice, it became clear that 
no use could also represent a situation where the developer had no 
need to use the practice during the one month period.  Since no data 
was collected regarding the necessity of use, the meaning of usage 
frequency could not be interpreted properly within this research. 
Fortunately, a paramount concern in this research also involves 
understanding how the SDPM practice would be used, given an 
opportunity for usage.  Two usage measures captured in this study, 
customized and faithful use, provide a means of addressing the nature 
of use in a software development context.  Unlike frequency of use 
which focused on SDPM practice use during the month period between 
software developer surveys, both customized and faithful use 
addressed developer usage during the life of the development project 
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up to the time of the second survey.  This distinction allows for the 
examination of customization and faithfulness within the dissertation. 
While practice customization provides the developer a means of 
using the SDPM practice more effectively within a project, faithful use 
provides a mechanism for enacting usage behavior that will be viewed 
favorably by management.  Research has shown that the way in which 
software development methodologies are actually used is often 
contingent on developer needs and project requirements (Fitzgerald 
1998), so it is important to investigate factors that will shape customized 
and faithful use of a SDPM practice that exists within the organizations 
development methodology. 
To focus this research on factors influencing how the practice is 
used, the research question has been revised to question the factors 
that motivate the nature of usage.  Specifically, the research question 
can be restated as the following: What are the primary factors that 
influence a software developer’s customized and faithful use of a 
SDPM practice within a SD project?   
5.3. Research Hypotheses 
The following paragraphs will present a revised set of research 
hypotheses (RH), addressing the impacts of developer beliefs and the 
institutional environment on both customized and faithful usage.  First, 
the concept of institutional environment will be re-defined and described 
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in relation to a software development context.  Next, political and 
instrumental relative advantage will be discussed with respect to their 
influence on customized and faithful use.  Arguments will then be 
proposed regarding the impact of relative advantage perceptions and 
the institutional environment on customized and faithful SDPM practice 
usage.   
5.3.1. Defining the Institutional Environment  
An individual’s social environment is suggested to shape their 
attitudes and beliefs, as illustrated in the following quote (Salancik and 
Pfeffer 1978, p. 227): 
“The social context has two general effects on attitude 
and need statements: (1) it provides a direct construction 
of meaning through guides to socially acceptable beliefs, 
attitudes and needs, and acceptable reasons for action; 
(2) it focuses an individual’s attention on certain 
information, making that information more salient, and 
provides expectations concerning individual behavior and 
the logical consequences of such behavior.” 
 
Behavioral research over the past several decades has 
demonstrated the importance of considering institutional factors when 
the individual being studied is operating within an organizational context 
(Bock et al. 2005; Hardgrave et al. 2003; Lewis et al. 2003; Purvis et al. 
2001).  Institutionalization, involving “processes by which social 
processes, obligations, or actualities come to take on a rule-like status 
in social thought and action” (Meyer and Rowan 1977, p. 341), provides 
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a measure of organizational identity from which the employee draws 
inferences about acceptable behavior.  Institutionalization acts to both 
enable and constrain individual behavior within the organization (Scott 
2003).  A key issue for this examination of software developer behavior, 
then, is to capture ways in which the institutional environment is 
manifested. 
The original research model proposed in this dissertation drew 
on traditional views of institutional theory, where institutional pressure 
on an organization was suggested to arise from cultural-cognitive, 
regulative and normative sources external to the organization (Scott 
2003).  Within this perspective, institutions were most frequently 
pictured as external sources of influence in relation to the organization.  
While this perspective offered many important insights into the current 
research context, it failed to address institutional elements that exist 
and influence individual behavior within the organization (i.e., via 
socialization, power and coercive pressures).  This presents a limitation 
to this work that considers how institutional pressures emanating from 
the organization impinge on workers within the organization.  To 
address this limitation, an “institution-as-organization” view was utilized 
(Zucker 1987), where institutional elements are suggested to exist 
within the organization.  In this perspective, the most interesting 
distinction within the institutional environment is not the conventional 
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mimetic, regulatory, normative influences but rather the formal/informal 
distinction.  As such, the following reframing of the institutional 
environment draws on this perspective to provide a means of explaining 
institutional influence on software developer behavior. 
Referring to organizations as institutions, Zucker (1987, p. 446) 
noted that "institutional elements arise primarily from small group or 
organization-level processes".  This idea regarding the source of 
institutional elements is consistent with perspectives on 
metastructuration, where formal and informal activities within the 
organization are suggested to “influence the structuring activities of 
technology users” (Orlikowski et al. 1995, p. 441).  In a software 
development context, organization-level processes entail practice 
regulation while small group processes are instituted as social norms 
regarding SDPM practice use.  Each of these sources of the 
institutional environment is discussed in detail in the following 
paragraphs. 
5.3.1.1. Institutional Elements Arising from the 
Formal Organization - SDPM Practice 
Regulation 
SDPM practice regulation emerges from the organization’s 
formal authority structure and provides a means of enforcing practice 
use within a development group.  Regulative influence, referring to 
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organizational structures that reward compliance for or penalize 
deviance from a specific behavior, provides a means of shaping 
developer behavior with regards to SDPM practice usage.  Within a 
software development environment, two factors influence the strength 
of the regulative environment.  First, developers are made aware of 
expectations for behavior by the way in which the practice has been 
formally documented and communicated.  As researchers have noted, 
managerial expectations can not be evaluated unless they have been 
meaningfully codified within the development process (DeMarco and 
Lister 1999).  As a means of collecting information on SDPM practice 
codification, the software development manager from each organization 
was presented with five questions detailing the degree to which the 
SDPM practice has been documented (detailed on p. 114).  While 
codification speaks to the clarity of practice expectations, there is still 
question regarding the degree to which practice use is actually 
mandated and evaluated within the development group.  Management 
expectations, defined as the extent to which SDPM practice use is 
incorporated into the software developer’s formal performance 
evaluation, was used to collect this information (detailed on p. 114).   
Capturing the degree of practice documentation and 
management expectations for use provides a representation of SDPM 
practice regulation within the software development group.  As such, 
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responses from these two scales were combined into one composite 
variable called SDPM practice regulation, providing a means of 
assessing the degree to which practice use was regulated within the 
development group. 
5.3.1.2. Institutional Elements Arising from the 
Informal Organization - Social Norms 
Software development projects often require interdependent 
work within a group of individuals, creating an environment where peer 
influence can serve to influence practice use.  As professionals, 
software developers are particularly susceptible to cognitive and 
normative pressures to facilitate the development of common standards 
of behavior and discourse necessary for coordinated action (DiMaggio 
and Powell 1983).  Social pressure has been shown to be a clear 
means of encouraging developer behavior in a software development 
project environment (Hardgrave et al. 2003).  The SDPM practice social 
norm construct, as discussed on p. 112, captures such informal 
homogenization of thought and behavior and is thus used to address 
the institutional environment aspect arising from small group interaction.   
5.3.1.3. Institutional Environment Classification 
Addressing both formal organizational and peer group sources of 
institutional elements provides a means for understanding the 
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institutional environment as experienced by a software developer, and 
enables predictions for faithful and customized practice usage based on 
an individual’s position within the institutional environment.  Table 5.3-1 
illustrates the classification scheme used to address the institutional 
environment in this research.  While a classification scheme can 
sometimes oversimplify a phenomenon, it can also be useful to bound a 
domain and focus theory (Mintzberg 1978).   
A two-by-two table was created using both the formal (practice 
regulation) and informal (social norms) dimensions of institutionalizing 
activities as the axes labels, each having low and high conditions.  
Environments where practice regulation and social norms are high have 
been termed “High Institutionalization”.  This environment is 
characterized by a SDPM practice that is (a) thoroughly documented, 
(b) defined as a part of the software developer’s performance 
evaluation, and (c) considered by a software developer’s peers to be 
important within the development process.  It is generally expected that 
environments of High Institutionalization will directly impact a software 
developer’s customization and faithful use of the SDPM practice and 
not interact with relative advantage perceptions.  Situations low in 
practice regulation and social norms are labeled “Low 
Institutionalization” and characterized by an environment where the 
practice has not been well documented, usage is not required by 
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management, and peers are not viewed as valuing the SDPM practice.  
Developers working in an environment characterized by Low 
Institutionalization of the SDPM practice will, in the absence of 
institutional pressure, be driven to shape usage based on their own 
perceptions and preferences. 
Within an “Informal Institutionalized” environment, peers will view 
the practice as important for development projects but management will 
not define, demand or support its use.  As such, software developers 
will be left to define usage behavior based on their own perceptions and 
the influence of the peer group.  Finally, “Formal Institutionalization” 
exists where the practice regulation is high but social norms are low.  In 
a software development context, Formal Institutionalization forces a 
software developer to consider organizational requirements for practice 
usage against personal beliefs, which if favorable can act as a means 
of compensating for a lack of peer support. 
Importantly, this re-conceptualizing of institutional pressure 
within an organization provides two key advantages over the prior view 
utilized in this dissertation.  First, the revised perspective is more 
consistent with institutional theory directed towards the individual 
working within an organization since it focuses on how institutional 
elements arise and are sustained within an organization.  This 
perspective differs from traditional views of institutional theory which 
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worked to explain environmental pressures which impacted the 
trajectory of an organization. Second, treating the institutional 
environment as a categorical variable in this research accommodates 
the limited sample size in this research by conserving degrees of 
freedom. 
  
Table 5.3-1: Institutional Environment Classification 
  
 
5.3.1.4. Low Institutionalization and Usage Behavior 
Before proceeding, it is important to address the predictability of 
behavior in environments where both practice regulation and social 
norms do not support the use of the SDPM practice.  In these cases, 
the weak institutional environment provides little guidance regarding 
practice usage and the developer will have to rely on an internal 
motivation to determine how usage should be manifested within their 

















institutions are uncertain, and alternative ways for conforming to them 
are available, organizations will use the resulting discretion to pursue 
their pluralistic and strategic interests” (Goodrick and Salancik 1996, p. 
5).  Similarly, this is likely to be the case with the institutionalization of 
individuals’ behavior within organizations.  In a low institutionalization 
environment, usage behavior will be driven by factors beyond the 
institutional environment such as perceptions of job importance related 
to the behavior (Leonard-Barton and Deschamps 1988).  This leads to 
the expectation that low institutionalization will not have a direct impact 
on either SDPM practice customization or faithfulness of use.  
Subsequently, no research hypotheses have been defined for the 
relationship between low institutionalization and either type of usage. 
5.3.2. Relative Advantage 
Perceptions of relative advantage have received strong support 
in research as a precursor to innovation adoption, both in terms of the 
degree to which the innovation offers a perceived improvement in 
performing a specific task (instrumental) and the degree to which the 
innovation is perceived to enhance an individual’s image within a social 
setting (political) (Moore and Benbasat 1991; Rogers 1995).  Further, 
research on technology adoption has consistently found both 
instrumental and political relative advantage to be salient predictors of 
adoption and post-adoption attitudes (Compeau et al. 1999; 
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Karahanna, Straub and Chervany 1999; Thompson et al. 1991).  
Questions remain, however, regarding the impact of instrumental and 
political relative advantage perceptions on the nature of usage exhibited 
by individuals.   
Marketing research has found that consumers will consider an 
issue more thoughtfully when they perceive it as being personally 
relevant (Petty and Cacioppo 1984).  Relative advantage perceptions of 
the SDPM practice provide a means of increasing the personal 
relevance of the practice, and as such encourage mindful consideration 
of the practice.  Mindfulness, defined as “containing components of (a) 
openness to novelty; (b) alertness to distinction; (c) sensitivity to 
different contexts; (d) implicit, if not explicit, awareness of multiple 
perspectives; and (e) orientation in the present” (Sternberg 2000, p. 
12), has frequently been found to positively impact individual creativity 
(Langer and Moldoveanu 2000) and provides a means of understanding 
how relative advantage perceptions might impact customized and 
faithful use.   
Regarding instrumental relative advantage perceptions, 
individuals will be prompted to act mindfully regarding the task-related 
characteristics of the practice.  Instrumental relative advantage, which 
is focused solely on the task utility of using a practice, presents a 
developer with the opportunity to reflect more deeply about the task-
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related qualities of the practice.  Mindfully considering a SDPM 
practice’s task-related characteristics allows a software developer to 
more thoroughly evaluate the consequences of practice usage, 
enabling them to consider novel ways of using the practice for a given 
project.  It is appropriate, then, to suggest that instrumental relative 
advantage will be directly related to a developer’s customization of the 
SDPM practice.   
Perceptions of political relative advantage, on the other hand, 
provide developers an opportunity to consider the professional-related 
implications of practice use in greater detail.  When political value is 
viewed as relevant, mindfulness will focus on ways in which practice 
use can be enacted to engender favor within the organization and not 
on task-related issues.  At an organizational level, faithful compliance to 
popular management techniques has been shown to provide greater 
legitimacy within the institutional environment (Staw and Epstein 2000).  
In a similar way, usage of the SDPM practice that is consistent with the 
practice’s spirit can provide a means of further enhancing one’s image 
within the organization.  This leads to the expectation that political 
relative advantage will have a direct impact on faithful use of the SDPM 
practice but no predictable influence for practice customization.  
The following paragraphs will now draw on the previous 
conceptualizations of the institutional environment and relative 
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advantage in order to propose conditions which encourage customized 
and faithful use. 
5.3.3. Customized Use 
In my time as a programmer, I have seen many ways of doing 
programming, and some are more formal than others.  I have also 
noticed that when programmers follow the “official” way, things often 
don’t go very well.  When things do go well, it is often because the 
programmers didn’t follow the “official” way. (DeGrace and Stahl 1990) 
 
Why would a software developer choose to customize a SDPM 
practice within a given SD project?  While the SD literature is silent 
regarding this question, the management literature has something to 
say about the issue.  The first perspective involves a proactive 
rationale, where “best practices” must be customized to the individual’s 
specific context if they are to maximize the benefits of that behavior 
(Pascale and Sternin 2005).  Second is a reactive rationale for 
customization, where adaptive organizational responses are most likely 
in response to dissonance between an employee’s positive perceptions 
of the organization’s identity and negative perceptions regarding the 
organization’s image in the community (Dutton and Dukerich 1991).  
Both of these rationales illustrate that customization behavior involves 
action in response to a realized need.  In this light, customized SDPM 
practice usage is expected to be driven primarily by issues that relate to 
the developer’s desire to act in ways which will end in positive project 
returns. 
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Figure 5.3-1 provides a graphical view of the conditions posited 
as promoting customized use of the SPDM practice.  In this model, 
customized usage is suggested to flow from two primary sources: (a) 
software developer beliefs regarding the instrumental relative 
advantage of the practice and (b) the institutional environment 
surrounding SDPM practice usage composed of both social norms and 
practice regulation.  The following paragraphs will propose relationships 
between these two drivers of customized SDPM practice use by 
considering the amount of effort involved in appropriating the practice 
within an existing development project. 



















• Frequency of Use
• Strategic Importance of the Project
• Developer Experience with the Practice
• SDPM Practice Faithful Usage
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5.3.3.1. SDPM Practice Instrumental Relative 
Advantage 
Perceptions of instrumental relative advantage describe the 
relevance that a software developer has assigned to the task-related 
potentiality of a SDPM practice.  In general, “as a given issue becomes 
increasingly personally relevant to a receiver, the receiver’s motivation 
for engaging in thoughtful consideration of that issue presumably 
increases” (O'Keefe 2002, p. 141).  Recent literature has discussed this 
as mindfulness, where an entity is driven to act based on thoughtful 
consideration of the behavior and its potential consequences (Fiol and 
O'Connor 2003).  Mindful information processing has some important 
consequences, such as an increased willingness to consider new 
perspectives and undertake novel approaches to situational problems 
(Butler and Gray 2006).   
As software developers come to believe a SDPM practice is 
increasingly valuable for a given task, they are prompted to consider it 
in greater detail with regards to the task.  In turn, the developer is 
provided a means of evaluating opportunities for improvement within 
their current project and is more likely to modify the practice 
accordingly.  This idea has been demonstrated in a study investigating 
the response of users to the introduction of new IT, finding that users 
who view a system as an opportunity to improve personal efficiency and 
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effectiveness will increase the likelihood of undertaking adaptation 
activities with regards to the new IT (Beaudry and Pinsonneault 2005).   
Further, the context of SDPM practices also suggests that 
instrumental relative advantage will encourage customized usage 
behavior.  Practices are frequently used in response to specific 
problems within the development process, often requiring developers to 
reconsider the most appropriate means for addressing the issue 
(Goulielmos 2004).  By perceiving the practice to be instrumentally 
valuable, the developer is more likely to apply it within the development 
process when problem situations arise.  These arguments lead to 
revised hypothesis 1: 
 
RH1:  A software developer’s instrumental relative advantage 
perceptions of the SDPM practice will increase their customized 
use of the practice. 
5.3.3.2. Institutional Environment 
 Research has been divided on the impact of highly 
institutionalized environments on individual behavior.  One school of 
thought suggests that a strong institutional environment will constrain 
creative behaviors, forcing individuals to act in a manner consistent with 
the institutional environment (Ford and Gioia 2000).  This perspective is 
especially salient in decision domains where individuals are tasked with 
making a complex choice among competing ideas.  Specifically, “as 
decision complexity increases, solutions become increasingly error 
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prone, means become more important than ends, and rationalization 
replaces rationality” (Van de Ven 1986, p. 595), discouraging an 
individual from taking risks associated with deviance from institutionally 
accepted behavior.  Another school of thought has suggested that 
creativity can actually be enhanced in institutional environments where 
a specific behavior has become routinized (Feldman and Pentland 
2003), such as the finding that input, behavior and output control can 
each serve to enhance radical innovation within a pharmaceutical 
organization (Cardinal 2001).  What might explain this seemingly 
counterintuitive explanation?  One thought is that environments where 
behavior has been deeply institutionalized free an individual from 
having to focus energy on decisions regarding the behavior itself and in 
turn allows them to pay greater attention to the task being completed 
(Ohly, Sonnentag and Pluntke 2006).  Greater attention to the task in 
turn allows an individual to consider and enact novel ways of improving 
task work.   
While software development environments are often quite 
complex, requiring developers to consider a large number of 
alternatives in the design of systems, the decision regarding SDPM 
practice usage involves a fairly small domain and as such can be 
considered a low complexity decision environment.  In highly 
institutionalized environments, developers will be freed from mental 
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effort required in the practice usage decision process, allowing them to 
more fully focus on the project work at hand.  Extra attention on the 
project work itself is expected to maximize the possibility that the 
practice will be seen as tractable. 
Informal institutional environments are also expected to impact 
practice customization, although to a lesser degree.  A weak regulative 
environment is manifested through (a) minimal documentation of how 
the practice should be used and (b) little evidence of how (or if) usage 
will be evaluated by management.  As such, the presence of weak 
practice regulation alone does not provide guidance regarding the 
degree to which a developer will customize the SDPM practice.  
However, social norms supporting usage clearly serve as a means of 
encouraging actual usage behavior (Fulk 1993) and in the face of weak 
practice regulation provide a mechanism for encouraging practice 
customization.  Environments with strong clan norms regarding a 
behavior provide a safe and non-threatening environment that 
encourage “the use of employees’ creative potential” (Baer and Frese 
2003, p. 50).  In these environments, software developers are 
presented the opportunity to experiment with practice structure and 
adapt it as needed for their project.  It is thus expected that customized 
usage will exist when social pressures for practice use are strong and 
practice regulation is weak.  However, the lack of regulative pressure 
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present in this environment suggests that motivation for customization 
will be less severe than in highly institutional environments.      
While environments with strong social norms present a means of 
encouraging customization of the SDPM practice, exclusively formal 
institutional environments can actually work to discourage customized 
use.  Practice regulation that supports and enforces SDPM practice use 
encourages software developer compliance as a means of surviving 
within the organization.  But the presence of weak social norms reduces 
the visibility of a practice within the developer’s peer group and 
consequently limits attention to the details of practice use.  This 
situation promotes mindless adherence to formal institutional pressures, 
where the individual can be described as acting on “automatic pilot” 
(Weick, Sutcliffe and Obstfeld 1999).  Mindless behavior is 
characterized by “routine use of preexisting categorization schemes” 
(Butler and Gray 2006, p. 215), and as such reduces a developer’s 
likelihood of enacting novel or adapted uses of the SDPM practice.   
The preceding arguments suggest that different institutional 
environments will vary in their ability to shape customization behavior, 
as illustrated in the following hypothesis: 
 
RH2:  SDPM practice customization will be highest in environments of 
High Institutionalization, less in Informal Institutionalization, and 
least in Formal Institutionalization. 
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5.3.3.3. The Interaction between Instrumental 
Relative Advantage and the Institutional 
Environment 
Instrumental relative advantage provides a developer with a 
rationale for investing cognitive effort concerning how the SDPM 
practice is used for a given project.  Developers operating within 
institutional environments where social norms for use are strong are 
already likely to be cognitively engaged regarding the use of a practice 
for a given project.  Therefore, the contribution of instrumental value 
perceptions is not expected to interact with the relationship between 
institutional environments of strong social norms (high 
institutionalization and informal institutionalization) and customized use.  
While the lack of structure in low institutionalized environments 
precludes positing a relationship with customized use, formal 
institutionalized environments should be able to benefit markedly when 
the developer perceives a practice to be instrumentally valuable.   
As hypothesized in RH2, customization of the SDPM practice is 
expected to be least in formal institutionalized environments.  The effect 
of Formal Institutionalization on customization can be accentuated if an 
individual perceives personal value in using the practice for their 
project.  Instrumental relative advantage works to create practice 
relevance in the mind of the developer, which in turn acts to encourage 
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a thoughtful application of the practice (O'Keefe 2002).  The attention to 
detail afforded by mindful consideration of an issue encourages novel 
solutions to routine problems (Levinthal and Rerup 2006), suggesting 
that instrumental relative advantage can provide a mechanism by which 
a developer is encouraged to act mindfully and, in turn, encourage 
customized use.   
  
RH3: SDPM practice customization within Formal Institutionalization 
environments will be enhanced when a software developer 
perceives the SDPM practice to be instrumentally valuable.  
 
5.3.4. Faithful Use 
Faithful use, or the degree to which a software developer uses 
the SDPM practice in a manner consistent with the intentions of those 
individuals that created the practice, is also expected to be influenced 
by relative advantage perceptions and the institutional environment.  
Figure 5.3-2 provides a graphical illustration of the various factors 
expected to impact a developer’s faithful use of the SDPM practice and 




Figure 5.3-2: Revised Research Model (Faithful Use) 
 
 
5.3.4.1. Political Relative Advantage  
As discussed earlier, perspectives on mindful behavior suggest 
that relative advantage perceptions can encourage a developer to 
thoughtfully consider practice usage.  Importantly, political value 
perceptions of the SDPM practice should focus a developer’s mindful 
use of the practice around the image enhancing potential of practice 
use.  A focus on image has specific implications for faithful use of the 
practice.  While acting contrary to workplace norms can have both 
negative and positive implications for an employee (Warren 2003), 
deviance from expectations is professionally risky for an individual 
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(Rosenfeld, Giacalone and Riordan 2001).  When individuals believe 
that a specific behavior is important in sustaining their image with 
others, they are more likely to utilize that behavior as a means of 
impression management (Leary and Kowalski 1990).  By using a SDPM 
practice faithfully, software developers have a direct means of 
promoting their image within the organization.   
A key issue in a software development context, then, is what 
group(s) serve(s) as the important reference points for the developer8.  
Specifically, a question exists regarding the degree to which a 
developer desires to sustain or enhance their image with management 
and/or peers in the development group.  In situations where a 
developer wishes to promote their image with management, then 
faithful use of the practice can be expected.  The impact on usage 
faithful to management expectations is less certain when peers serve 
as the primary referent point.  Regardless of the referent group(s) 
utilized by a software developer, mindfulness perspectives suggest that 
elevated political value perceptions will encourage greater attention to 
the political consequences of practice use.  As such, a politically 
mindful consideration of the SDPM practice is expected to increase the 
occurrence faithful use.  
 
                                            
8 While software developers in this research were led to address faithful usage in terms of “management in 
our software developer group”, political relative advantage questions focused on image “within my 
organization” and as such allowed developers to select their own referent group.  
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RH4:  A software developer’s political relative advantage perceptions 
of the SDPM practice will increase their faithful use of the 
practice. 
 
5.3.4.2. Institutional Environment 
Highly institutionalized environments are characterized by strong 
practice regulation and social norms.  Within this type of environment, 
"gaps" permitting self-interested action are few and far between.  
Specifically, “when the standards for activities are certain, which means 
players agree on what is appropriate to do, practice is completely 
determined…either alternative practices will be unimaginable or 
engaging in them will undercut the legitimacy organizations need to 
operate” (Goodrick and Salancik 1996, p. 3).  The most likely response 
to a strong institutional environment is acquiescence (Oliver 1991), as 
demonstrated in the conforming behavior of organizations who were 
late adopters of TQM initiatives (Westphal et al. 1997).  Within a 
software development context, this suggests developers facing strong 
institutional pressures will have little choice but to acquiesce to those 
demands.   
On the other hand, Formal Institutionalization environments are 
characterized by strong practice regulation stemming from the formal 
organization and weak social norms ensuing from the informal 
organization.  In this context, developers are presented a clear picture 
of what practice use should look like and how it will be evaluated, but 
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also understand that practice use is not valued by referent others.  
While a strong regulative environment serves to encourage a developer 
to follow the “correct” behavior during project work, weak social norms 
can detract from a developer’s desire to use the practice (Hardgrave et 
al. 2003).  This situation can promote a very shallow use of the practice, 
or mindless use characterized by “routine use of preexisting 
categorization schemes” (Butler and Gray 2006, p. 215).  While the 
regulative environment will produce SDPM practice usage, the intensity 
of faithfulness will be less than is expected in High Institutionalized 
environments. 
 
RH5:  SDPM practice faithful use will be higher in High 
Institutionalization environments than in Formal 
Institutionalization environments. 
 
In cases of Informal Institutionalization, social norms are 
expected to shape a developer’s willingness to use the practice 
faithfully.  This suggestion is consistent with organizational literature 
observing that organizations are more likely to adopt institutionally 
contested practices when other respected institutional environments 
consider the practice to be legitimate (Sanders and Tuschke 2007).  
Further, this assertion agrees with literature discussing the importance 
of clan control on individual behavior (Ouchi 1979).  In order to predict 
the impact of an informal institutional environment on faithful SDPM 
practice use, clan expectations for how the SDPM practice should be 
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used must be considered.  Unfortunately, social norms as 
operationalized in this study do not clarify what peers expect proper 
usage to look like but rather only provide a snapshot of general 
expectations for use.  This being the case, no relationship can be 
proposed between an informal institutional environment and faithful 
SDPM practice use. 
5.3.4.3. The Interaction between Relative Advantage 
and Institutional Environment 
As discussed earlier, Low Institutionalization environments 
provide little guidance regarding faithful use and Informal 
Institutionalization environments on faithful use can not be 
hypothesized in this dissertation because data was not captured 
regarding the type of usage expected by the peer group.  Formal 
Institutional environments, however, do have certain impacts on faithful 
use, which can be moderated by developer beliefs. 
In considering factors which motivate the use of systems 
development methodologies, researchers have suggested that 
environments where methodology use is highly regulated will enhance 
the relationship between social norms and methodology use (Iivari and 
Huisman 2007).  This suggests a strong regulative structure can serve 
to compensate for a lack of peer support and encourage usage that is 
consistent with organizational expectations.  However, clan norms that 
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do not support practice use will create mental conflict, forcing the 
developer to face a difficult decision regarding faithful compliance with 
expectations.   
This conflicting mental situation has been characterized in 
literature as cognitive dissonance and is suggested to be an 
uncomfortable and thus undesirable state in which individuals often 
exist.  When confronted with situations of cognitive dissonance, “the 
reality that impinges on a person will exert pressures in the direction of 
bringing the appropriate cognitive elements into correspondence with 
that reality” (Festinger 1962, p. 11).  The theory of cognitive dissonance 
as such offers a perspective that proposes that people desire mental 
consonance, and will adjust cognitions in ways necessary to bring the 
conflict into balance.   
An individual can manipulate internal beliefs to counteract an 
inconsistent set of cognitions, such as a smoker who believes that 
weight loss afforded by smoking outweighs other potential health risks 
(Festinger 1962).  One such internal belief within a software 
development environment relates to a developer’s belief that the 
practice is valuable for completing project tasks.  By placing greater 
value on the task-related value of a practice, a developer is prompted to 
re-frame peer expectations, believing that the institutional environment 
would prefer them to act in a manner that optimizes organizational 
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outcomes rather than reproduce institutional rules and compromise 
organizational outcomes.  This leads to the assertion that instrumental 
practice value perceptions are expected to attenuate the positive 
relationship between formal institutional environments and faithful 
practice use.   
RH6: The positive relationship between Formal Institutionalization 
environments and SDPM practice faithful use will be attenuated 
by a software developer’s instrumental relative advantage 
perceptions of the SDPM practice.  
 
5.4. Control Variables 
Changes to the research model also required a rethinking of the 
controls that should be used in a study of practice use.                                 
Controls of importance are driven by the individual and project context, 
and are discussed in greater detail below. 
5.4.1. SDPM Practice Complexity 
The first control included is SDPM practice complexity, or the 
developer’s perception concerning the degree of difficulty associated 
with the understanding and use of the SDPM practice for a particular 
project.  While complexity has long been understood to be an important 
predictor of individual adoption (Fishbein and Ajzen 1975; Rogers 
1995), research on post-adoptive behavior has suggested that usage is 
characterized more as a reflexive response to a specific work situation 
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(Jasperson, Carter and Zmud 2005).  This suggests that, while 
important to consider, complexity is not a primary variable of interest 
when examining a post-adoptive phenomenon such as the nature of 
SDPM practice usage.  However, complexity is still an important 
variable and as such is included as a control in this study.  Complexity 
perceptions have frequently been suggested to create a negative drag 
on individual adoption of an innovation (Rogers 1995), and is 
subsequently expected to detract from a developer’s customization and 
faithful use of the SDPM practice. 
5.4.2. Operational Exigency 
The second control discussed in this research is operational 
exigency, or the degree of urgency exerted within a given project by 
external forces.  Exigencies work within a project to focus on short term 
needs which can detract from behaviors driven by long-term benefits 
such as exhibited in the use of SDPM practices.  This refocus of 
activities has been discussed in research as a “speed trap”, where 
individuals are forced to make a decision right now at the expense of 
making the right decision now (Perlow et al. 2002).  When individuals 
are presented with significant pressure in a decision-making episode, 
individuals have been shown to adapt by focusing on a limited set of 
“important” attributes (Edland 1994; Payne et al. 1996).  Since 
operational exigencies within a project have the effect of inducing 
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pressure on the developer, it is expected that they will serve to reduce 
customization behavior and encourage faithful usage of the practice. 
5.4.3. Frequency of Use 
The third control utilized in this research is a developer’s 
frequency of SDPM practice use between the two developer surveys.  
The original intention of this research was to also study usage 
frequency as a dependent variable, but I failed to acknowledge the fact 
that situations often exist when a practice might not be needed for a 
specific project (and thus not be used).  In these situations, it would be 
impossible to determine whether non-usage was driven by beliefs and 
the institutional environment or just because the practice was not 
needed.   
In examining the nature of usage, though, we must still consider 
if using the practice was needed for the given project.  No data was 
collected to directly capture this issue, but the frequency of use data 
can be used as a proxy.  By transforming the variable into a binary 
representation of usage (0=not used, 1=used), we can provide a means 
of understanding if the practice was needed for the given project.  While 
this is not a perfect proxy, it does allow us to ensure that the act of 
using the practice does not mask what is truly happening within the 
decision process.  It is expected that, given the need for practice use, 
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developers will be more likely to customize the practice and use it in a 
manner which is faithful. 
5.4.4. Strategic Importance of the Project 
Another important control relates to the importance of the project 
in which the developer is working.  Research has demonstrated that 
developer behavior to use methodologies can be heavily impacted by 
the importance of the project (Fitzgerald 1998), and the same is 
expected for the use of practices which exist within a development 
methodology.  As such, strategic importance of the project, defined as 
the degree to which a project is considered valuable by management in 
comparison to other software development projects in the organization, 
is expected to positively influence both customization and faithfulness.  
5.4.5. Developer Experience with the SDPM Practice 
The role of developer experience in exhibiting usage behavior is 
also an important control for this study.  Experience has often been 
shown as an important factor shaping individual perceptions (Xiao and 
Benbasat 2007).  Behavioral research has suggested that “as 
individuals gain experience with what was initially a novel behavior, 
they tend to engage less frequently in reflective consideration of this 
behavior and rely instead on previous patterns of behavior to direct 
future behaviors” (Jasperson et al. 2005, p. 542).  Research on 
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development methodology usage behavior has demonstrated mixed 
results for the direction of experience on usage, but has generally 
agreed that experience often encourages a developer to (a) question 
and, if necessary, modify it based on explicit needs while also (b) 
accepting the methodology once benefits are realized (Fitzgerald 1997).  
This suggests that developer experience will positively influence 
customization and faithful use.  A measure (in years) was included in 
this study to collect data on each developer’s experience with the 
SDPM practice. 
5.4.6. SDPM Practice Usage Type 
Finally, the two research models presented in chapter 5 (Figure 
5.3-1 and Figure 5.3-2) will be examined separately.  It is expected that 
customization and faithfulness, while not ends on a continuum, will be 
inversely related to each other.  To clarify the results for each usage 
type, the following analysis will also include the non dependent variable 
usage type as a control.  For example, the analysis for customized 
usage will include faithful use as a control variable. 
5.5. Conclusion 
The preceding sections have outlined a revised set of research 
hypotheses regarding belief and institutional environment drivers of 
faithful and customized SDPM practice use.   Table 5.5-1 provides an 
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overview of the revised hypotheses proposed in this research which will 
be examined in the following chapter. 
 
Table 5.5-1: Summary of Revised Dissertation Hypotheses 
RH1 A software developer’s instrumental relative advantage perceptions of the 
SDPM practice will increase their customized use of the practice. 
RH2 SDPM practice customization will be highest in environments of High 
Institutionalization, less in Informal Institutionalization, and least in Formal 
Institutionalization. 
RH3 SDPM practice customization within Formal Institutionalization environments 
will be enhanced when a software developer perceives the SDPM practice to 
be instrumentally valuable.  
RH4 A software developer’s political relative advantage perceptions of the SDPM 
practice will increase their faithful use of the practice. 
RH5 SDPM practice faithful use will be higher in High Institutionalization 
environments than in Formal Institutionalization environments. 
RH6 The positive relationship between Formal Institutionalization environments and 
SDPM practice faithful use will be attenuated by a software developer’s 
instrumental relative advantage perceptions of the SDPM practice. 
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Chapter VI: Analysis and Results 
6.1. Revisions to the Research Methodology 
As discussed in Chapter 5, sample size constraints required that 
we revise the research agenda for this dissertation.  The relationships 
proposed in the previous chapter rely on some changes to the 
methodology discussed previously in Chapter 4.  The following 
paragraphs will provide a description and justification for the 
modifications required to test research hypotheses.  
6.2. Descriptive Statistics 
Totals from Table 5.1-1 demonstrate that 94% of software 
development managers (17 of 18), 73% of project managers (30 of 41), 
and 65% of software developers (67 of 103) that were surveyed fully 
completed their participation in this research.  Table 5.1-2 illustrates 
that out of the sixty-seven software developers, fifty-six were identified 
as organizational employees while eleven were contract workers.  A 
closer examination of the fifty-six responses revealed one developer 
who had entered the same answer for all survey questions.  After 
removing this data, we were left with fifty-five usable responses from 
software developers within six organizations as illustrated in Table 
6.2-1.   
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Overall, eleven managers from six organizations agreed to allow 
the participation of their software developers in this research.  A total of 
eighteen projects were included in the study with an average of three 
software developers responding per project.  Software developers 
responding to this survey on average were over forty years of age, had 
more than fourteen years of experience developing software, and were 
primarily male (71%).  While scope change control practices were used 
in all participating development groups, two managers reported that 
structured walkthrough practices were not used in their organization. 
This resulted in all fifty-five software developers responding to 
questions concerning the use of a scope change control practice but 
only forty-eight of those same developers who also answered questions 
concerning the use of a structured walkthrough practice.  Table 6.2-2 
further details survey responses to understand more about developer 
information within each organization.  Table 6.2-3 contains the specifics 
of each project to demonstrate characteristics within each 
organizational project.   
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Scope Change Control 55
Structured Walkthrough 48
* Mean number of years with the standard deviation 
reported in the parentheses.
** 1 developer did not provide an answer for this question
# SDMgrs Participating
Avg. Developer Age *








Table 6.2-2: Participating Organization Descriptive Statistics 
 
 
   
165 
Table 6.2-3: Participating Project Descriptive Statistics 
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6.3. Sample Size 
This study evaluated the use of two specific SDPM practices, 
scope change control and structured walkthrough, within each software 
development organization.  All fifty-five software developers responded 
to questions relating to the scope change control process while forty-
eight answered questions about their structured walkthrough process.  
This resulted in 103 total responses regarding SDPM practice use 
coming from 55 software developers.  The sample size utilized for the 
remaining analysis in this chapter is 1039. 
It is important to discuss the implications of this decision before 
proceeding.  The primary concern when including both sets of SDPM 
practice responses in one analysis is the inherent non-independence of 
data.  For example, consider the two survey questions below: 
• I think the procedures associated with our scope change 
control practice are clear and understandable. 
• I think the procedures associated with our structured 
walkthrough practice are clear and understandable. 
The above questions are phrased identically except in their 
reference to the SDPM practice of interest.  Non-independence of 
                                            
9 While sample size constraints led to the use of scope change control and structured 
walkthrough data in the same analysis, it is recognized that this is a less than optimal 
approach.  Since the expectation of this dissertation is to publish findings, efforts to 
collect data are still in progress and SDPM practice data will be analyzed separately 
once an adequate sample size has been achieved. 
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responses can be problematic since a developer is unintentionally 
encouraged to answer both questions in a similar way.  In order to 
proactively address issues related to non-independence of data, three 
structures were employed in this study to minimize the potential impact.  
First, the two SDPM practices evaluated in this research are very 
different in both why and how they are used in the development 
process.  While both SDPM practices are controls in the development 
process, the software developer’s relationship to and involvement with 
each is different.  Scope change control is used in response to 
requested changes within the project, and is often implemented through 
the use of written documentation provided to an external person or 
committee.  A structured walkthrough process, on the other hand, is 
typically part of the development process and is implemented directly 
by the software developer.  So while the developer most often passes 
the scope change control documentation to someone else for action, 
they are intimately involved in the implementation and realization of the 
structured walkthrough process.  Utilizing practices which are very 
different from each other provides a means for each respondent to 
divorce their thoughts from one practice when answering questions in 
relation to the other. 
Second, questions for each practice were placed together to 
further break the connection between responses.  As illustrated in 
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Appendices VIII and IX, software developers were first asked questions 
about their perceptions of the structured walkthrough process.  Only 
after these questions had been answered were the software developers 
permitted to move to questions in relation to the scope change control 
process.  An exception to this occurred with developers who worked in 
environments where the structured walkthrough process was not 
utilized.  For these seven developers, they were only presented 
questions relating to the scope change control process.  
Finally, the two SDPM practices are unrelated in their execution 
during the software development process.  A software developer’s 
decision to perform a structured walkthrough is not tied to their decision 
to engage in a scope change control process.  Since the two activities 
are independent for a software developer, responses regarding these 
activities are likely to be independent as well. 
While these three approaches may have reduced non-
independence, they do not eliminate it as a threat in the analysis of data 
and interpretation of findings.  The most forceful way to overcome this 
limitation is to increase the sample size and analyze each SDPM 
practice data set independently.  Post-dissertation data collection 
efforts are expected to increase the sample size such that each SDPM 
practice can be analyzed separately.   
169 
To restate, the analysis below will utilize 103 responses from 
fifty-five software developers.   
6.4. Measurement Validation 
A key factor in establishing the usefulness of a measure is the 
degree to which the construct is considered valid and reliable (Shadish 
et al. 2002).  As such, the validity and reliability of measures utilized in 
this study must be examined before the proposed relationships can be 
statistically evaluated.  Validity, or “the extent to which a measure or set 
of measures correctly represents the concept of study” (Hair, Anderson, 
Tatham and Black 1998, p. 118), is different than reliability which 
speaks to the consistency of equivalence and/or stability for a measure.  
A commonly accepted approach for evaluating the appropriateness of 
measures is to first establish unidimensionality (a type of validity) and 
then proceed to evaluating consistency of equivalence (a type of 
reliability) for each composite measure (Gerbing and Anderson 1988).  
The paragraphs below will address validity and reliability by evaluating 
first items answered by software developers (instrumental relative 
advantage, political relative advantage, social norms, complexity, 
operational exigency, customized use and faithful use) and then those 
completed by software development managers (management 
expectations, practice codification and practice routinization).  As 
detailed in Chapter 4, these various measures were either (a) modified 
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from previously validated scales or (b) developed and vetted over time 
through discussions with experts in the field of IS research and several 
from the software development profession. 
6.4.1. Validation of Software Developer Constructs 
Concerning unidimensionality, exploratory factor analysis (EFA) 
can be utilized to evaluate how well data meets a theoretically-derived 
structure.  Several issues must be addressed in order to get meaningful 
results from a factor analysis (Ford, MacCallum and Tait 1986).  The 
first concern relates to the sample size required to get meaningful 
results.  Researchers have found that when the average communalities 
for all items are greater than 0.70 “accurate estimates of population 
parameters can be obtained with samples as small as 100” (Fabrigar, 
Wegener, MacCallum and Strahan 1999).  The average communalities 
for items in this factor analysis are .76, so a sample size of 103 seems 
sufficient.  A second issue relates to the extraction method utilized.  
Because items examined in this study are perceptual in nature, the 
decision was made to use principle axis factoring because of its 
conservative approach (Nunnally and Bernstein 1994).  Third, the 
solution must often be rotated in some manner to simplify the process 
of interpretation.  Since the most conservative approach is to assume 
that factors of interest will be somewhat correlated (especially since 
factors are perceptual measures in this study), an oblique rotation 
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(Direct Oblimin) was utilized for the factor analysis (Hair et al. 1998).  
Finally, one must determine the number of factors to accept in the 
analysis.  While the specification of constructs in this study anticipates 
that a factor analysis will find seven factors, a decision was made to 
allow the procedure to find the appropriate number of factors as a 
means of verifying the discriminant validity of constructs.  Factors that 
demonstrated an Eigenvalue > 1 were considered for evaluation 
(Gorsuch 1983). 
Table 6.4-1 illustrates that seven factors were extracted with the 
Eigenvalue>1 criterion, collectively accounting for more than 77% of the 
total variance which exceeds a commonly accepted minimum of 60% 
for social science research (Hair et al. 1998).  The scree plot presented 
in Table 6.4-2 visually demonstrates that factors with an Eigenvalue < 1 
contribute very little to the overall variance explained, further justifying 
the representation of only seven factors (Cattell 1978). 
  
Table 6.4-1: Factor Analysis (Total Variance Explained) 
 
 
Factor Eigenvalue % of Variance Cumulative %
1 8.77 28.28% 28.28%
2 5.22 16.84% 45.11%
3 2.89 9.32% 54.43%
4 2.53 8.15% 62.58%
5 1.95 6.29% 68.87%
6 1.59 5.14% 74.01%
7 1.12 3.61% 77.62%
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Table 6.4-2: Factor Analysis (Scree Plot) 
 
 
To interpret the pattern matrix, the procedure recommended by 
Hair, Anderson, Tatham and Black (1998) was followed.  The first step 
was to select the factors for consideration.  The initial solution 
converged in fifteen iterations, producing eight factors with eigenvalues 
greater than 1, a finding which was inconsistent with the expectation of 
seven constructs.  The second step was to mark all loadings which did 
not fall outside the -0.50 and 0.50 range.  Importantly, the factor matrix 
revealed that, while no items loaded on more than one factor, two items 
failed to load on any factor and one loaded alone on the eighth factor.  
Because loadings were not perfect, the third step was to identify 
variables with a communality of less than 0.50 to be considered for 
deletion.  The eighth factor contained only one item, EXG3 (“The 
priority of this project has been significantly increased since it was 
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started”), that had a communality of 0.359.  Investigation of this item 
revealed that rather than focusing on operational exigencies relating to 
the project, the question emphasized exigencies relating directly to the 
individual.  Since there was a theoretical rationale for removing this item 
from the analysis, EXG3 was removed and steps 1 – 3 were conducted 
again.  In all, the factor analysis was run seven times before a final 
structure was deemed acceptable.  Table 6.4-3 provides an overview of 
the seven runs and the rationale for removing specific items from the 
analysis. 
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As a final step in the factor analysis process, the factors were 
renamed according to the construct as defined in this research.  The 
final pattern matrix is pictured in Table 6.4-4.  Factor loadings 
correspond to construct operationalizations presented in earlier 
chapters, with each item having a loading of greater than 0.50 on the 
expected factor.  The one exception to this was SN3 (“Co-workers 
whose opinion I value think that using our (scope change control / 
structured walkthrough) practice is important when working on this 
project.”), which had a factor loading of 0.472 on the factor labeled 
social norms.  While this loading is low relative to the other social norm 
items, it was retained since the wording was consistent with the well 
validated form of the social norm construct employed in adoption 
research and was not found to be substantially different from the other 
social norm items.   
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Table 6.4-4: Factor Analysis (Factor Loadings) 
 
 
The next step in verifying the appropriateness of constructs is to 
ensure discriminant and convergent validity.  In order to accomplish 
this, summed scales were created for each factor where items clarified 
in both EFA procedures were combined and then averaged to create 
the new composite score.  For example, each software developer was 
SN CUST EXG CPLX RAP FAITH RAI
CPLX1 0.028 -0.188 0.128 0.792 0.107 0.110 0.026
CPLX2 -0.043 0.093 -0.111 0.775 -0.020 -0.102 0.188
CPLX3 0.002 -0.001 0.026 0.920 -0.031 0.029 0.065
CPLX4 0.042 0.015 -0.006 0.837 0.019 0.017 0.068
CPLX5 0.183 -0.037 -0.052 0.778 0.088 -0.048 -0.132
RAI1 0.088 0.121 0.045 0.062 0.096 -0.077 0.800
RAI2 0.070 0.001 -0.050 0.046 -0.033 -0.135 0.751
RAI3 0.114 0.000 0.095 0.248 0.159 -0.034 0.575
RAP1 0.136 0.107 0.063 -0.045 0.723 -0.033 0.064
RAP2 0.107 -0.109 -0.059 0.094 0.817 0.077 -0.061
RAP3 -0.036 0.051 -0.073 0.006 0.861 0.009 0.055
RAP4 0.182 -0.084 0.013 -0.066 0.778 0.137 0.155
RAP5 -0.093 0.125 0.027 0.191 0.642 -0.176 -0.061
SN1 0.785 -0.012 -0.099 0.122 0.023 0.040 0.031
SN2 0.856 -0.011 -0.018 -0.017 0.154 0.012 -0.001
SN3 0.472 0.017 -0.024 0.186 -0.072 -0.110 0.251
SN4 0.564 0.061 0.043 0.104 -0.009 -0.150 0.275
SN5 0.777 0.016 0.039 -0.034 0.126 -0.134 0.017
EXG2 0.087 0.123 0.704 0.217 -0.106 -0.126 -0.221
EXG4 -0.142 0.031 0.668 -0.055 0.049 0.103 0.151
EXG6 0.220 -0.050 0.622 -0.269 -0.183 0.024 0.029
EXG7 -0.136 -0.050 0.929 0.043 0.137 0.060 0.027
CUST1 -0.001 0.833 -0.006 -0.039 0.077 0.025 0.000
CUST2 0.004 0.841 0.075 0.038 -0.130 0.142 -0.010
CUST4 -0.065 0.724 -0.038 -0.059 0.173 -0.004 0.012
CUST5 0.110 0.794 0.014 -0.025 -0.115 0.162 0.064
FAITH1 0.067 0.058 0.035 -0.020 -0.033 0.876 -0.077
FAITH2 -0.047 0.125 0.040 0.017 0.026 0.796 -0.010
FAITH3 0.044 0.026 0.032 0.022 0.021 0.922 -0.102
FAITH4 -0.059 0.111 0.008 0.024 0.113 0.651 0.008
FAITH5 -0.094 0.002 -0.052 0.026 -0.095 0.791 0.013
RAI = Instrumental Relative Advantage, RAP = Political Relative Advantage, CPLX = Practice Complexity, SN = 
Social Norms, CUST = Customized Use, FAITH = Faithful Use, EXG = Operational Exigency
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assigned a new SDPM practice complexity score (CPLX) based on the 
average of their answers to the five complexity items (CPLX1 through 
CPLX5).   
Discriminant validity, or “the degree to which two conceptually 
similar concepts are distinct” (Hair et al. 1998, p. 118), can be 
evaluated by examining the loading of items on different factors in 
Table 6.4-4 and by comparing the square root of the average variance 
extracted10 (AVE) of each construct to the correlation of compared 
constructs (Fornell and Larcker 1981).  As the table illustrates, no items 
loaded on more than one factor providing evidence that measures 
within each factor could be discriminated from measures of other 
factors.  Further, correlation values between each pair of constructs 
(reported in Table 6.4-5) were shown to be less than the square root of 
the AVE scores of those paired constructs.  These two results support 
the divergent validity of constructs. 
Next, convergent validity, or “the degree to which two measures 
of the same concept are correlated” (Hair et al. 1998, p. 118), must be 
examined.  Convergent validity can be evaluated by examining the 
internal consistency of a measure and the average variance explained 
                                            
10 AVE is defined as “the amount of variance that is captured by the construct in 
relation to the amount of variance due to measurement error” and is calculated using 
the following formula: ∑λi
2 / [∑λi
2 + ∑(1-λi
2)], where λ represents the factor loading of 
an item and i represents the item number within each construct (Fornell & Larcker, 
1981). 
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(AVE) (Fornell and Larcker 1981; Nunnally and Bernstein 1994).  To 
assess internal consistency, reliability of the newly defined summed 
scales was assessed by evaluating the Cronbach Alpha for each 
construct.  As demonstrated in Table 6.4-5, reliability scores ranged 
between 0.81 to 0.93 and all exceeded the generally accepted 
minimum level of 0.80 (Nunnally and Bernstein 1994).  AVE can also 
provide evidence of convergent validity provided the AVE score is at 
least 0.50 for each factor.  AVE scores are reported in Table 6.4-5, and 
further confirm that factors demonstrate convergent validity. 
Inter-construct correlations were mostly consistent with 
expectations, with a few exceptions.  First was a significant positive 
correlation of practice complexity with both instrumental (r=0.46, 
p<0.01) and political (r=0.42, p<0.01) relative advantage.  While 
technology adoption research typically finds that complexity and relative 
advantage perceptions are negatively related, a software development 
context requires that practices be used more completely as project 
complexity increases.  Specifically, SDPM practices are likely to be 
most valuable within complex projects where implementation of the 
practice will subsequently be more complex.  While initially surprising, 
the positive correlations between practice complexity and relative 
advantage perceptions seem to be consistent with the context of a 
software development environment. 
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Second, faithful and customized use demonstrated a significant 
negative correlation (r=-0.48, p<0.01).  While a negative correlation was 
expected, such a high value calls into question the degree to which 
faithful and customized use are distinct concepts.  The issue of how 








One other issue should be noted before proceeding.  While a key 
dependent variable in this research is faithful use, it became clear that 
the wording of faithful usage questions focused on deviance from 
management expectations.  To ensure that the measurement scheme 
was consistent with faithful use, each item was reverse scored so that 
the higher number represents more faithful usage.  This was done 
primarily to simplify the interpretation of results and will not change the 
substance of results in any way. 
6.4.2. Validation of Software Development Manager 
Constructs 
A similar process of construct assessment and validation was 
performed for items answered by software development managers.  
However, examining the structure of constructs was constrained by the 
number of software developers who responded to the survey (11 as 
reported in Table 6.2-1).  As a means of providing a large enough 
sample to evaluate the factor structure, a new survey was created and 
administered to project managers who had either expressed an interest 
in my research but had declined to participate in the overall study or 
were members of the Project Management Institute’s Tulsa chapter.  
Forty-one project managers responded to a survey which included all 
items relating to practice codification, management expectations and 
practice routinization (fourteen total items).  An exploratory factor 
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analysis was conducted to ensure that items loaded as expected on 
specified constructs.  Using the same settings as discussed above 
(principle axis factoring extraction method, direct oblimin – i.e., oblique 
– rotation, factors chosen by Eigenvalue>1, and items retained if 
loading and communality was greater than 0.50), the initial factor 
analysis converged in eight iterations and included all fourteen items 
loaded as expected.  Table 6.4-6 demonstrates that the three factors 
explained 87.23% of the total variance. 
Table 6.4-6: Factor Analysis (Total Variance Explained) 
 
 
All items were retained as is illustrated in the pattern matrix 
shown in Table 6.4-7. 
Factor Eigenvalue % of Variance Cumulative %
1 9.45 67.51% 67.51%
2 1.70 12.14% 79.65%
3 1.06 7.58% 87.23%
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Table 6.4-7: Factor Analysis (Factor Loadings) 
 
 
Once again, summed scales were created for each factor, where 
items were combined and then averaged to create the new composite 
score.  Table 6.4-5 provides a view of the descriptives associated with 
the three software development manager constructs.  Results 
demonstrate that the practice was considered highly routinized within 
the eleven software development groups (average of 5.38 on a scale 
where 7.0 represented the highest level of routinization), but that 
management expectations for use and the degree of documentation 
tended to vary more across groups.  Divergent validity of constructs is 
demonstrated since no items loaded on more than one factor (Table 
6.4-7) and correlation values were less than the square root of the AVE 
COD ME ROUT
COD1 0.90 0.01 -0.08
COD2 0.97 -0.05 -0.03
COD3 0.74 0.07 -0.18
COD4 0.89 0.05 -0.07
COD5 0.81 0.11 -0.13
ROUT1 0.17 -0.17 -0.89
ROUT2 0.03 0.06 -0.90
ROUT3 0.02 0.03 -0.76
ROUT4 0.06 0.14 -0.80
ROUT5 0.17 0.17 -0.70
ME1 0.01 0.91 -0.03
ME2 0.30 0.59 -0.16
ME3 -0.22 0.69 -0.31
ME4 0.33 0.82 0.16
COD = practice codification, ROUT = practice 
routinization, ME = management expectations
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(Table 6.4-5).  Reliability (>0.80) and AVE (>0.50) scores reported in 
Table 6.4-5 also confirm that factors demonstrate convergent validity.   
6.4.3. Overview of Research Constructs 
Based on the preceding analysis, a set of research constructs 
and controls can be employed to test the research hypotheses.  The 
hypotheses will be evaluated through a multiple regression procedure 
that, among other things, requires a normal distribution of the residuals 
(Hair et al. 1998).  In order to address this requirement, each variable 
was evaluated for normality and, where appropriate, transformed to 
create a normal distribution.  Table 6.4-8 describes the constructs and 
any transformations that were necessary for the analysis. 
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The first independent variables in this study deal with 
instrumental and political relative advantage perceptions relating to the 
SDPM practice.  While political relative advantage demonstrated a 
normal distribution (Figure 6.4-1), instrumental relative advantage 
produced a distribution that was skewed to the right (i.e., people tended 
to perceive the SDPM practices to be instrumentally valuable).  In order 
to readjust the distribution, a power transformation was used where the 
term was squared.  Figure 6.4-2 illustrates the original distribution (left) 
and the transformed distribution (right). 




Figure 6.4-2: Histogram (Instrumental Relative Advantage) 
 
The next set of variables considered were the dependent 
variables in this study, customized and faithful use.  Both distributions 
were skewed and non-normal but differed in the nature of skewness.  
Customized usage was found to have a fair range of developer 
responses, but there were a large number that rested around 2 (very 
low customization) and 4 (middle of the scale).  In order to correct this 
distribution, the term’s square root was taken.  The resulting distribution 
is more characteristic of a normal distribution as displayed in Figure 
6.4-3. 
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Figure 6.4-3: Histogram (Customized Use) 
 
 
For faithful use, a large number of responses were found at two 
points, the middle (4) and close to the top (6) of the scale.  This resulted 
in a strongly right-skewed distribution that was addressed using a 
power transformation (cubed).  Figure 6.4-4 illustrates the original 
distribution (left) and the transformed distribution (right). 




Further, two control variables were also found to be skewed, one 
to the left (operational exigency) and one to the right (project strategic 
importance).  For operational exigency, the natural log of the term was 
taken to create a normal transformation (pictured in Figure 6.4-5) while 
the right-skewed distribution for project strategic importance was 
adjusted using a power transformation (squared) as illustrated in Figure 
6.4-6. 




Figure 6.4-6: Histogram (Project Strategic Importance) 
 
 
Concerning the remaining control variables, project complexity 
was found to follow a normal distribution (Figure 6.4-7) and, as such, 
was not modified; developer experience with the practice was left as-is 
(one self-report item measuring the years a developer had been using 
the SDPM practice); frequency of use was slightly modified to account 
for whether the SDPM practice was used at all between the two 
developer surveys (0=no, 1=yes).  Actual usage of the SDPM practice 
during the one month period between software developer surveys was 
evenly split in the sample, with 52 responses indicating no use while 51 
showed some degree of usage during that period. 
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Figure 6.4-7: Histogram (SDPM Practice Complexity) 
 
 
The final measure to be discussed is the Institutional 
Environment, composed of SDPM practice social norms and practice 
regulation.  Hypotheses are phrased to address the impacts of low / 
high institutional environment on a developer’s nature of usage, so a 
means of determining high vs. low conditions of both institutional 
environment dimensions had to be determined.  Several options were 
considered, including generating an “ideal” score for each dimension, 
but were abandoned because of the difficulty in objectively determining 
what constitutes high and low conditions.  Rather, a decision was made 
to compare individual scores for both dimensions against the sample 
median value.  Four new dummy variables were created (HiSNHiPR, 
HiSNLoPR, LoSNHiPR, LoSNLoPR), which captured the individual’s 
position in relation to others in the sample.  For each variable, three 
scenarios could exist.  Either (a) the individual could have a score 
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higher than the sample median value, (b) a score lower than the sample 
median value or (c) a score equal to the sample median value.  For 
cases where the “high” was being determined, only individual scores 
higher than the sample median value would be considered “high”.  The 
same process was followed for low conditions, except a designation of 
“low” was assigned if the individual’s score was lower than the sample 
median value.   
As an example, consider an actual user from the sample 
(id=‘1C6AED1E5BD9D371181B306390FAD0F9261EDF3D’) with a 
social norm score of 5.2 and a practice regulation score of 2.53.  Since 
the sample median values are 5.0 (social norm) and 3.25 (practice 
regulation), the user would be assigned the following values for the four 
dummy variables: HiSNHiPR=0, HiSNLoPR=1, LoSNHiPR=0, 
LoSNLoPR=0.  Cases where an individual’s SN and/or PR score was 
equal to the sample median always resulted in a 0 for all four dummy 
variables.  In cases where median values are not evidenced by the 
individual, the preceding scheme results in individuals having one of the 
four variables set to 1 and the remaining three set to 0.  Figure 6.4-8 
shows the count of developers who existed in each condition. 
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Figure 6.4-8: Developer Count per Institutional Environment 
Condition 
 
6.5. Research Hypotheses 
With variables specified and validated, the following section 
moves to evaluate the research hypotheses outlined in Table 5.5-1.  
Because the dependent variables are continuous and independent 
variables are both continuous and dichotomous, relationships proposed 
in this research can be evaluated using a multivariate regression 
technique.  Multivariate regression provides a means of assessing both 
the entire model’s ability to predict an outcome variable as well as 
picturing the contribution each independent variable makes towards 
that prediction (Hair et al. 1998).  This study utilized hierarchical 
multiple regression  (Cohen and Cohen 1983) to analyze two separate 
regression models, each with a specific SDPM practice usage type 














Notes: 17 developers did not fall in any category because the developer’s social 
norm and/or practice regulation score was equal to the sample median value.
Notes: 17 developers did not fall in any category because the developer’s social 






independent variables were entered into the model in blocks.  The first 
block of variables included the six control variables discussed earlier in 
the chapter.  Next, relative advantage measures and institutional 
environment variables were entered into the second block.  Finally, 
hypothesized interaction terms (relative advantage * institutional 
environment) were entered in the third block.  This approach allows one 
to evaluate the contribution each block of variables (controls, direct 
effects and interaction terms) make in predicting the dependent variable 
by examining changes in explained variance and β (standardized 
regression coefficient) at each step.   
Interaction terms included in model three were addressed using 
a commonly accepted approach for situations where you have a 
dichotomous independent variable (i.e., formal institutionalization) and a 
continuous moderator (i.e., instrumental relative advantage) (Baron and 
Kenny 1986).  In order to reduce multicollinearity resulting from the use 
of interaction terms, continuous variables were centered by subtracting 
the sample mean value from each response (Aiken and West 1991).  
The product of the newly centered continuous variable and the 
dichotomous variable was then generated to create an interaction term.  
Per Baron and Kenny, interaction exists if the interaction term is found 
to be significant (regardless of the significance of the main effects). 
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Revised hypotheses containing references to the institutional 
environment posed a specific challenge in that they were posited in 
relation to each other (i.e., customization more likely in high 
institutionalization versus informal institutionalization environments).  To 
assess these hypotheses, the particular institutional environment was 
first examined in the regression model to see if the β value was 
significant.  If so, then a mean comparison procedure was conducted to 
determine if a significant difference existed between the various 
institutional environments.  Specifically, a univariate generalized linear 
model was utilized where the usage type means were compared for the 
various categories of institutional environment.  If an overall significant 
difference was found between levels, a Simple planned comparison test 
was utilized to determine where differences existed between categories 
of the institutional environment.  A significant difference between levels 
provided a means of evaluating the various institutional environment 
hypotheses. 
The following sections will discuss hypotheses testing first for 
customized use, and then for faithful use. 
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6.5.1. Testing Proposed Antecedents to Customized 
Use 
6.5.1.1. Examining Assumptions in Multivariate 
Regression Analysis 
Multiple regression procedures make four primary assumptions 
which must be considered before results can be interpreted: (a) linearity 
between the independent and dependent variables; (b) constant 
variance of the residuals; (c) independence of error terms and (d) 
normality of the residual distribution (Hair et al. 1998).  These 
assumptions can only be evaluated after the model has been specified 
and examined and are addressed to ensure that any errors in prediction 
are a function of the relationships tested rather than being caused by 
factors not directly specified within the regression model.   
Standardized residuals scores are plotted against the dependent 
variable in order to assess linearity between independent variables and 
the dependent variable.  As can be seen in Figure 6.5-1, the 
relationship does exhibit in an upward sloping set of points, suggesting 
that the assumption of linearity is not violated in this model. 
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Figure 6.5-1: Assessing Linearity (Customized Use) 
 
 
The next two assumptions (constant variance and independence 
of residuals) can both be assessed by a plot of the standardized 
residual versus the standardized predicted value.  As illustrated in 
Figure 6.5-2, the somewhat even distribution of residuals around 0 
(above and below) suggests that the assumption of homoscedasticity is 
held.  The plots do not present any specific pattern suggesting that the 
assumption of independent error terms is also held.  As a final 
approach for evaluating independence, a correlation analysis was run 
between the residuals for each SDPM practice.  The resulting Pearson 
correlation value was found to be small and not significant (-0.121, 
p=0.424), providing further evidence of error term independence.   
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Finally, the assumption that residuals are normally distributed is 
also held.  One can detect departures from normality in several ways, 
including a visual inspection of the residuals distribution, a visual 
inspection of the normal probability plot, and via the Kolmogorov-
Smirnov test for detecting non-normality.  As pictured in Figure 6.5-3, all 
three demonstrate that the error term distribution does not violate 
assumptions of normality. 
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One additional consideration within regression analysis is 
ensuring that collinearity does not exist.  Collinearity represents the 
relationship between two or more (multicollinearity) variables, and can 
be problematic in regression analysis since its presence can create 
artificial relationships between unrelated variables and significantly 
skew results (Hair et al. 1998).  One method of assessing whether 
collinearity exists is to examine the variance inflation factor (VIF) which 
indicates the “degree to which each independent variable is explained 
by the other independent variables” (Hair et al. 1998, p. 193).  























Test distribution is Normal.a. 
Calculated from data.b. 
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Nachtsheim, Neter and Li 2004).  Table 6.5-3 demonstrates that VIF 
values are all less than the 2 threshold.   
6.5.1.2. Analysis of Proposed Relationships for 
Customized Use 
Table 6.5-3 contains the results of the regression procedure 
used to test hypotheses relating to customized use.  Because of the 
small sample size, a reduced model was used to conserve degrees of 
freedom.  Before evaluating the reduced model, all direct effects 
(hypothesized and non-hypothesized) were included in a full model and 
examined to verify that using the reduced model was appropriate.  
Specifically, political relative advantage, low institutionalization and 
company variables were included in the model.  As pictured in 
Appendix X, results demonstrate that adding the three variables 
minimally impacts the overall R2 for the third model (R2=0.503 for the 
full model as opposed to R2=0.501 for the reduced model).  Further, 
none of the three variables were found to exert a significant impact on 
customized use.  As such, the reduced model (excluding political 
relative advantage, low institutionalization and company) was utilized to 
examine proposed hypotheses. 
For the first regression model where only controls were entered, 
the overall regression model was found to be significant at the 0.01 
level (F-value=9.365, p<0.01) with a R2 of 0.377.  For model 2 (F-
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value=8.702, p<0.01), the inclusion of institutional environment and 
relative advantage constructs significantly increased the model R2 to 
0.494.  Introducing the interaction term into the third model, while still 
providing a significant overall model (F-value=8.018, p<0.01), did not 
result in a significantly different model than model 2 (R2=0.501).  As 
such, model 2 was used to examine hypotheses related to customized 
use. 
As the regression results indicate, several control variables were 
shown to play an important role in explaining customized use.  
Consistent with expectations, practice complexity (p<0.10) and faithful 
SDPM practice use (p<0.01) demonstrated a negative relationship with 
customization.  Further, frequency of use which was included as a 
proxy for whether a developer needed to use the SDPM practice 
indicated a positive relationship with customization (p<0.01).  The 
remaining control variables (operational exigency, developer 
experience and the project’s strategic importance) did not exhibit a 
significant relationship with customized use. 
For RH1, instrumental relative advantage perceptions were 
suggested to have a positive impact on customized SDPM practice use.  
A significant positive relationship was demonstrated (β=0.009, p<0.05), 
providing support for the assertion that developer perceptions of SDPM 
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practice value for completing project tasks would result in a greater 
likelihood of customizing the practice to meet specific project needs.   
Next, RH2 posited that customized practice use would be most 
likely in environments with High Institutionalization, next highest in 
Informal Institutionalization, and lowest in Formal Institutionalization.  
To fully examine this hypothesis, the coefficients for each type of 
institutionalization were required to be significant.  High 
Institutionalization was found to be marginally significant (β=0.162, 
p<0.10) while Informal Institutionalization (β=-0.106, p=0.237) and 
Formal Institutionalization (β=-0.069, p=0.370) did not exhibit a 
significant relationship.  While a lack of significance for all three 
categories prevents a full testing of RH2, it does permit further 
examination of the differences between High and Informal / Formal 
Institutionalized environments.   
Descriptive statistics for the customized use within these three 
institutional environments are provided in Table 6.5-1. 
Table 6.5-1: Descriptive Statistics for Customized Use 
 
   
A univariate generalized linear model was used to determine if a 
significant difference existed in the level of customized use between the 
N Mean Std. Dev.
High Institutionalization 21 1.893 0.405
Informal Institutionalization 19 1.607 0.406
Formal Institutionalization 24 1.723 0.406
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three institutional environments.  The overall model was found to be 
marginally significant (F=2.533, p<0.10), suggesting that a difference 
existed between High Institutionalization environments and at least one 
of the other institutional environment categories.  Results from the 
Simple contrast provided in Table 6.5-2 demonstrate that customization 
was significantly more prevalent in High Institutionalization 
environments than that found in Informal Institutionalization (p<0.05), 
but not with customization levels in Formal Institutionalization 
(p=0.166). 
Table 6.5-2: Customized Use Contrasts between High, Informal 
and Formal Institutionalization Environments 
 
 
Thus, findings do provide marginal support for RH2 since 
customization was greatest in High Institutionalization environments 
and was found to be significantly higher than Informal (but not Formal) 
environments.  Examination of Table 6.5-1 illustrates that the mean 
level of customization was greatest for developers in High 
Institutionalization environments (as predicted), but lowest for those in 
Informal Institutional environments (not expected).  There are several 
possible explanations for why SDPM practice customization levels were 
not exactly as posited.  First, the presence of a significant difference 
Comparison Contrast Estimate Std. Error p
High vs. Informal -0.286 0.128 0.030
High vs. Formal -0.170 0.121 0.166
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between High and Informal environments combined with a lack of 
significant difference between High and Formal environments might 
suggest that practice regulation plays a more important role than social 
norms in promoting practice customization.  This finding is somewhat 
surprising since social norms long been suggested to strongly influence 
individual behavior (Ajzen 1985).  However, it is likely that a developer 
who knows they will be evaluated by management regarding SDPM 
practice use will find ways to use it as effectively as possible.  This is 
especially important in an organizational environment since effective 
use can provide a software developer the ability to positively 
differentiate themselves from peers within the development group.  So 
while peer pressure can encourage usage, it seems possible that 
practice regulation provides the most important means of encouraging 
customized use.  
Another possible explanation for the unexpected findings might 
lie in the small number of developers (High=21, Informal=19, 
Formal=24) categorized within each institutional environment.  A low 
number of responses within each group could prevent meaningful 
differences from surfacing.  This suggestion could be addressed by 
increasing the number of respondents in each institutional environment 
category. 
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RH3 was not supported since the instrumental relative 
advantage / Formal Institutionalization environment interaction term did 
not provide a significant change in the model R2 (ΔR2=0.007). 
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6.5.2. Testing Proposed Antecedents to Faithful Use 
As with customized use, a reduced model for faithful use was 
used to conserve degrees of freedom.  Specifically, low 
institutionalization and company variables were included in the full 
model.  As shown in Appendix XI, results demonstrate that adding 
these variables does not significantly increase the overall R2 (R2=0.557 
for the full model as opposed to R2=0.555 for the reduced model).  In 
addition, neither is found to exhibit a significant impact on faithful use.  
As such, the reduced model (excluding low institutionalization and 
company) was utilized to examine the remaining hypotheses. 
6.5.2.1. Examining Assumptions in Multivariate 
Regression Analysis 
Following the methods outlined in section 6.5.1.1, assumptions 
were addressed for regression models with faithful use as the 
dependent variable.  As illustrated below, assumptions of linearity 
(Figure 6.5-4), constant variance and independence of residuals11 
(Figure 6.5-5), and normality of residuals (Figure 6.5-6) all held when 
faithful use was positioned as the dependent variable.  Table 6.5-4 
shows that VIF scores were well under 2, indicating that multicollinearity 
was not a problem. 
                                            
11 The results from a correlation analysis of the residuals for both SDPM practices showed to be large and 
significant (0.315, p=0.033).  This suggests that caution must be taken when interpreting the results of the 
regression analysis. 
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Figure 6.5-4: Assessing Linearity (Faithful Use) 
 
 




Figure 6.5-6: Normality of Error Term Distribution (Faithful Use) 
 
 
6.5.2.2. Analysis of Proposed Relationships for 
Faithful Use 
Table 6.5-4 contains the results of the regression procedure 
used to test hypotheses relating to faithful use.  For the first regression 
model where only controls were entered included, the overall 
regression model was found to be significant at the 0.01 level (F-
value=11.100, p<0.01) with a R2 of 0.417.  Model 2 was also significant 
(F-value=10.700, p<0.01), producing a R2 of 0.546.  The third model 























Test distribution is Normal.a. 
Calculated from data.b. 
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institutionalization interaction term and was significant (F-value=9.994, 
p<0.01), but displayed a non-significant difference with the second 
model (p=0.174).  This requires the use of model 2 in evaluating RH4 
through RH6. 
Several controls showed a significant relationship with faithful 
usage.  Both operational exigency (p<0.10) and customized use 
(p<0.01) demonstrated a negative relationship with faithfulness, 
findings which were consistent with expectations.  In addition, 
frequency of use showed a positive relationship with faithfulness 
(p<0.01).  The remaining control variables (practice complexity, 
developer experience and the project’s strategic importance) did not 
play an important role in explaining faithful use of the SDPM practice.   
It is also important to note that instrumental relative advantage 
was shown to have a positive relationship with faithful use (β=2.890, 
p<0.01), a relationship that was not hypothesized.  While not a posited 
relationship, a cognitive dissonance perspective might actually explain 
this result.  As discussed earlier, individuals in situations of cognitive 
conflict will adjust their perceptions to create mental consonance 
(Festinger 1962).  As a means of creating synchrony in thought, 
developers that perceive a practice instrumentally valuable might adjust 
thinking such that behavior is believed to be line with organizational 
expectations.  Whether this perception matches reality is 
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inconsequential in this study since the survey instrument relies on 
faithfulness data from the perspective of the software developer. 
RH4 exhibited a significant relationship between political relative 
advantage and practice faithfulness, but it was in the opposite direction 
of what was predicted (β=-17.140, p<0.05), failing to provide support.  
Findings demonstrated that developers were less faithful in their usage 
of the practice when it was viewed to enhance their image within the 
organization.  This is a rather strange finding on its face, but might be 
explained by considering the reference point for both questions.  
Faithful usage questions were addressed to “management in our 
software developer group” while political relative advantage questions 
focused on image “within my organization”.  It is possible that 
developers answering this question might have used different referent 
groups such as peers for “within my organization” questions and actual 
management for faithful usage questions.  Thus, the relationship to 
faithful SDPM practice use is not necessarily assured - especially if a 
software developer views social norms as more important than 
organizational expectations for use. 
For RH5, both High (β=-29.212, p=0.133) and Formal (β=-
19.791, p=0.241) Institutionalization environments were not found to 
contribute significantly to a developer’s faithful use of the SDPM 
practice.  As such, further comparison of the mean levels of faithful use 
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between categories was not meaningful.  The assertion in RH5 was not 
supported. 
RH6 addressed the impact of Formal Institutionalization on 
faithful use, accounting for instrumental relative advantage perceptions.  
The interaction with instrumental relative advantage did not reveal a 
significant difference when introduced into the regression model 
(ΔR2=0.009, p=0.174), thus failing to provide support for RH6. 
The lack of impact of strong practice regulation on faithful use is 
quite surprising since formal control has frequently been demonstrated 
as a way to promote compliant employee behavior within an 
organization (Jaworski, Stathakopoulos and Krishnan 1993; Kirsch 
2004).  A possible explanation for the lack of relationship for both 
environment types might be that developers, working within the context 
of a project are often pushed to alter behavior based on the short-term 
needs (Fitzgerald 1997).  As such, the institutional environment will not 
be as salient in predicting faithful use as project-driven circumstances.  
Another possible explanation is that the small sample size (as reported 
in Figure 6.4-8) does not provide enough power to appropriately 
evaluate the institutional environment relationships.   
Table 6.5-5 provides a summary of hypotheses results. 
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Table 6.5-5: Summary of Hypotheses Tests 
Revised Hypothesis Supported? 
RH1 A software developer’s instrumental relative advantage 
perceptions of the SDPM practice will increase their 
customized use of the practice. 
Supported 
RH2 SDPM practice customization will be highest in 
environments of High Institutionalization, less in Informal 




RH3 SDPM practice customization within Formal 
Institutionalization environments will be enhanced when 
a software developer perceives the SDPM practice to be 
instrumentally valuable.  
Not 
Supported 
RH4 A software developer’s political relative advantage 
perceptions of the SDPM practice will increase their 
faithful use of the practice. 
Not 
Supported 
RH5 SDPM practice faithful use will be more likely in High 




RH6 The positive relationship between Formal 
Institutionalization environments and SDPM practice 
faithful use will be attenuated by a software developer’s 






Chapter VII: Discussion 
7.1. Summary of Findings 
While the majority of hypothesized relationships were found to 
be non-significant, there are several important findings that surfaced in 
this research.  First, software developers were shown to customize the 
SDPM practice and perceive its use as being faithful to expectations 
when task-related value perceptions were strong.  This finding supports 
previous software development research which has stressed the 
importance of instrumental relative advantage in understanding 
developer behavior (Hardgrave et al. 2003), but provides an extension 
by assessing the nature of usage that is encouraged through these 
types of value perceptions.  Specifically, a belief that the SDPM practice 
would help the developer complete project tasks seemed to encourage 
mindful utilization of the practice which encouraged (a) a deeper and 
more substantive use of the SDPM practice and (b) a consistency in 
belief that the practice is used as expected by the organization.   
Second, practice regulation seems to be an important means of 
encouraging customized use of the SPDM practice.  Rather than forcing 
simple compliance with existing methods for using the SDPM practice, 
a strong regulative environment seemed to provide developers with 
stability such that they were not burdened with knowing if or how to use 
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the practice, but rather were permitted to focus on how to use the 
practice effectively within a given project context.  This is an important 
finding since conventional wisdom often suggests that highly controlled 
environments inhibit individual creativity (Ford and Gioia 2000).  For 
software development environments, this suggests that the mandate of 
structured practices can actually encourage a more meaningful use 
within development projects.  An important caveat to this assertion is 
that perceptions of SPDM practice complexity were shown to reduce 
the likelihood of practice customization.  It is possible that complex 
practices require a developer to invest resources in understanding and 
implementing the practice, and as such detract from their ability to 
adapt it within a given project. 
Third, factors encouraging a developer to consider the task in 
greater detail, such as perceptions of instrumental relative advantage 
and operational exigencies, seemed to have fostered a developer’s 
perceptions of practice faithfulness.  On the other hand, perceptions 
that focused on factors outside the current project such as pressure 
exerted by the institutional environment or political value, had very little 
impact on faithfulness perceptions.  For example, while a strong 
regulative environment encouraged customization, it did not seem to 
help motivate a developer to view usage behavior as being more 
consistent with organizational expectations.  As such, findings suggest 
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that developers were most motivated to reconcile their usage behavior 
with organizational expectations when encountering beliefs that forced 
greater consideration of the task itself.  This assertion is consistent with 
cognitive dissonance theories positing that individuals will seek 
consonance in beliefs when conflicting ideas are strong enough to 
create mental tension (Festinger 1962).   
7.1.1. Implications for Theory 
In addition to the findings mentioned above, several implications 
for theory arise from this research.  Most significantly, utilizing an 
“organization-as-institution” perspective to develop an institutional 
environment categorization scheme provides a novel means of 
evaluating individual behavior in light of both the formal and informal 
institutional environments within an organization.  Using this scheme, 
future research could draw on Oliver’s work on strategic responses to 
institutional processes (1991) to better understand how a developer will 
use the SDPM practice for a given project.  For example, acquiescence 
usage behavior (pictured as habit, imitation or conscious compliance) 
could be predicted by theorizing about the formal and informal 
dimensions of the institutional environment (i.e., most likely in 
environments where formal norms for usage are quite strong but 
informal norms are weak).  Building on this classification scheme could 
provide a rich means of understanding post-adoptive behavior and also 
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extends institutional literature by formalizing the characterization of both 
formal and informal pressure.   
This research also offers a unique perspective in post-adoptive 
research by looking beyond simple usage and delving into the nature of 
usage.  Specifically, future research can benefit from evaluating how 
usage is exhibited through concepts similar to customization and 
faithfulness.  In addition, addressing relative advantage perceptions 
through both instrumental and political manifestations provides an 
essential perspective when investigating factors that motivate 
organizational workers.  Researchers can draw on the bifurcated view 
of relative advantage utilized in this research to increase the viability of 
adoption research in organizations. 
Further, the unexpectedly strong negative correlation 
demonstrated between customized and faithful use presents some 
important opportunities for research examining the nature of post-
adoptive use.  Three possible explanations exist that might work to 
explain the divergent movement of customized and faithful SDPM 
practice usage.  First, a causal relationship might exist between the two 
variables, where one is expected to directly influence the other.  A 
second possible explanation is that both variables underlie some 
higher-level construct, an example being where faithfulness and 
customization represent two ends on a continuum.  A final explanation 
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for the strong negative correlation between customized and faithful 
usage is that some third variable is influencing both and forcing them in 
opposite directions.   
As a means of understanding the divergent relationship, a post-
hoc analysis was conducted that considered the correlation between 
customization and faithfulness in greater detail.  To achieve this, the 
sample was divided into high, medium and low customization 
categories where cutoff points were specified by using ½ standard 
deviations from the sample mean value.  Descriptives for this 
classification scheme are included in Table 7.1-1.  In order to verify that 
resulting customization levels were distinct, a univariate GLM procedure 
was run and contrasts between levels were evaluated.  The overall 
model demonstrated a significant difference in mean customization 
between levels (F=222.009, p<0.01) and contrasts showed a significant 
difference between each level (p<0.01). 
Table 7.1-1: Customization Classification Details 
 
 
Consistent with the negative correlation between customization 
and faithfulness evidenced in this research, Table 7.1-1illustrates that 
faithfulness becomes less prevalent as the customization level moves 











Low 1.000 - 2.564 43 1.901 0.427 6.088 0.813
Medium 2.565 - 3.934 17 3.265 0.348 5.424 0.897




customization and faithfulness within each level reveals that something 
more complex is occurring.  Within environments of low customization, 
a significantly negative correlation exists between the two variables (r=-
0.492, p<0.01) and within environments of medium customization, a 
weak and non-significant negative correlation exists (r=-0.031, 
p=0.905).  However, within the high customization group, a significantly 
positive correlation exists between customization and faithfulness 
(r=0.369, p<0.05).  So, while the lowest level of faithfulness exists 
within the high customization group, increases in customization within 
this group are likely to evidence increases in usage faithfulness. 
A similar process of classification was used for faithfulness (as 
reported in Table 7.1-2), but correlation values between customization 
and faithfulness within each resulting level were found to be non-
significant. 
Table 7.1-2: Faithfulness Classification Details 
 
 
Revisiting the three possible explanations underlying a negative 
relationship between customized and faithful use, customization 
classification results provide some preliminary guidance.  First, results 











Low 1.000 - 4.834 34 3.959 0.368 4.110 0.966
Medium 4.835 - 5.954 20 5.490 0.301 3.375 1.018




customization and faithfulness on the whole, but the nature of the 
relationship could change when one considers the high versus low 
customization groups.  So while a causal relationship is plausible, the 
nature of the relationship would seem to be contingent on additional 
factors (i.e., level of customization).  The second suggestion of a 
higher-order construct is also still a possibility, although the suggestion 
that faithfulness and customization are two ends on a continuum is 
unlikely given the positive correlation that was demonstrated between 
faithful and customized use within the high customization group.  The 
final possibility, where a spurious relationship exists between the two 
variables, can also not be ruled out either based on the existing data.  
Future research can extend this dissertation by further examining these 
three possible explanations, most promising of which seems to be a 
complex causal relationship between customized and faithful use. 
7.1.2. Implications for Practice 
There are also several important lessons within the findings that 
can be applied to practice.  First, this research has illustrated the 
importance of promoting the task-related value of practices within a 
software development context.  In order for a SDPM practice to be used 
meaningfully, a developer must be convinced of its value with regards 
to the task at hand.  As illustrated in the results, developers who 
perceived the practice to be more valuable for use within a practice 
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were more likely to customize the practice to meet project-related 
needs.  Without a belief that the practice is important for the project, 
developers are unlikely to enact a deep and effective use of the 
practice.  Second, environments where practice use is defined and 
mandated can provide developers with a structure that encourages use 
of the practice which fits specific project needs.  Rather than 
constraining developer behavior, strongly regulated environments can 
serve to free developers so that their focus can be on completing 
projects effectively.  Third, organizations can encourage practice 
customization and faithfulness by simply encouraging developers to be 
mindful regarding the practice.  Within the study, this included the 
induction of operational exigencies and instrumental relative advantage 
which both seemed to encourage a focus on the task itself.  However, 
other mechanisms such as limiting developer work to one project at a 
time or requiring frequent structured interaction within the project team 
might promote a task focus and in turn induce usage that is both faithful 
and adapted to meet project needs. 
Finally, the negative relationship between customized and 
faithful SDPM practice use presents an interesting situation for 
organizations.  Software development groups within an organization 
have a strong incentive to promote faithful use so that they can ensure 
collective action.  Collective action is especially important in situations 
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where large development efforts are being undertaken.  In an 
environment where multiple developers are focused on creating one 
product, unity is essential.  However, organizations are also interested 
in ensuring that developers are working as effectively as possible within 
each project they have been assigned.  Customization of the SDPM 
practice allows for a targeted use of the practice and provides an 
essential opportunity for innovation within the development process.  
Results of a negative relationship between customization and 
faithfulness suggest that organizations must be careful that the 
promotion of a specific outcome (i.e., collective action) does not drain 
the existence of the other outcome (i.e., innovation) and as a 
consequence impede the group’s long-term ability to deliver quality 
software. 
7.2. Limitations of the Study and Directions for 
Future Research 
While this dissertation has provided some important perspectives 
for SDPM practice use, there are several limitations which must be 
noted.  First and foremost, the small number of software developer 
responses prevents a robust evaluation of the research hypotheses.  
Specifically, a limited sample size attenuates the statistical power 
required to properly test proposed hypotheses within a multiple 
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regression procedure, and prevents the use of potentially valuable 
statistical procedures such as Hierarchical Linear Modeling 
(Raudenbush and Bryk 2002). 
Further, analyzing data that incorporates developer responses 
for both SDPM practices creates a situation where independence, a 
major assumption of multiple regression analysis, is violated.  This is 
particularly problematic since results might be a function of 
dependencies within the data rather than being derived through 
theorized relationships.  Despite efforts to minimize the harmful effects 
of non-independence of error terms, the problem clearly persists within 
the data analyzed in this research and has not been dealt with in an 
ideal fashion.  Data collection efforts are still ongoing which will enable 
the use of methods, such as between subjects analysis, that provide a 
more appropriate and robust evaluation of hypothesized relationships.   
Additionally, data was not collected regarding whether a software 
developer needed to use the SDPM practice during the month period 
between surveys.  The research design employed within this 
dissertation failed to account for the frequent situations where a 
developer might not need to use the practice, such as when a change 
to project scope is not encountered during the early stages of a project.  
Future research will directly request information from the project 
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manager (not directly from the software developer) regarding the 
degree to which SDPM practice use was actually needed during the 
timeframe.  This data will allow for the difference in practice usage 
between situations where use was deemed necessary by management 
and situations where it was not needed. 
Further, the research design employed in this research failed to 
collect information regarding how peers expected the software 
developer to use the SDPM practice.  Focusing only on peer influence 
through social norms for usage prevented the examination of faithful 
usage with respect to peer expectations.  Specifically, hypotheses could 
not be made regarding the impact of Informal Institutionalized 
environments on faithful usage since data did not provide information 
regarding the type of usage expected from peers.  Future research will 
develop a measure of expectations for use so that the model can be 
extended to include the impact of Informal Institutionalization on a 
developer’s faithful use of the SDPM practice. 
In addition, the role of operational exigencies in the usage 
process failed to yield very meaningful results.  Future research will 
expand on the exigency construct to understand ways in which external 
pressures influence developer behavior within the context of a software 
development project. 
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Further, the conceptualization of political relative advantage was 
stunted in this research and deserves more focused attention.  Future 
work must address the positioning of political relative advantage with 
respect to management and co-workers.  Specifically, future research 
must strive to understand developer perceptions of the relative 
importance of meeting management versus co-workers expectations for 
use in order to unravel the effects of political relative advantage.   
Finally, a study of practice use to some degree implies that the 
use of the SDPM practice is meaningful for project success.  However, 
SDPM practice use will not guarantee project success, and as such is 
only an entry point into the more important issue of factors that 
influence software development project success.  Issues relating to this 
include identifying SDPM practices which can encourage project 
success as well as contextual factors which enable the success of 
specific practices.  Software development project work is extremely 
complicated and varies substantially from project to project and 
organization to organization.  While this study examined general 
developer usage behavior across a number of organizations, future 
research on SD project success would benefit greatly by pursuing a 
more in-depth, qualitative approach within a software development 
environment where contextual issues such as organizational politics 
(i.e., external pressure, project legitimacy within the organization, 
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impact of a senior management project champion), group dynamics 
(i.e., co-located and dispersed project teams, interpersonal 
relationships, power distribution) and structural factors (i.e., 
development methodology, programming platform, utilization of 
organizational employees and contract workers) were considered.  In-
depth qualitative methods are more apt to capture the fine grained 
issues that arise during a software development project and work to 
influence the success of a project.   
7.3. Conclusion 
The focus of this dissertation has been on understanding factors 
which influence how a software developer uses a SDPM practice within 
the context of a software development project.  Findings illustrate that 
software developer customization of a SDPM practice is strongly 
impacted by their perceptions of the task-related value of the practice 
and encouraged by an institutional environment where both regulative 
and normative pressures encourage use.  Further, findings 
demonstrated that faithful use of the SDPM practice was most impacted 
by both instrumental and political value perceptions of the practice.  
These findings offer an essential first step in addressing the importance 
of SDPM practice use in software development project work. 
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Appendix II - Software Development Manager 




















Appendix V – Software Development Manager 
Interview Schedule 
User_ID : ______________________________________ 
Date : ______________________________________ 
 
The purpose of this interview is to discuss the specifics of this research with you and 
request your participation.  Before we begin I would like to provide you with 
information about the research project and allow you the opportunity to ask questions 
about participation requirements. (overview of project objectives and data collection 
process to be provided here) 
 
First, I would like to ask you to allow the collection of data within your software 
development group. 
 
Would you be willing to support the collection of data within your software 
development group beginning XX/XX/XXXX? (if so, have them sign the organizational 
informed consent form) 
 
Next, I would like to get some information about you.   
 
Tell me about your background and how you came to manage a software 
development group. (probe) 
 
What are the greatest challenges / achievements you have encountered in managing 
this group? 
 
Next, I would like to ask you some questions relating to the nature of scope 
change control and structured walkthrough practices used in your software 
development group. 
 
Describe the scope change control process used within the software development 
group.  What is expected of the software developer? (probe) 
 
Describe the structured walkthrough process used within the software development 
group.  What is expected of the software developer? (probe) 
 
(if time permits) Finally, I would like to ask about you some questions about managing 
software development projects within your organization. 
 
How do you tend to define software development project success? (probe) 
 
What project management practices do you feel are key to enabling the successful 
delivery of software development projects in your organization? 
 
Thank you very much for taking time to share your experiences and for your 
consideration regarding participation in this research project.  Please feel free to e-
mail me at crawfish@ou.edu or call me at 405-640-1584 if you have further questions 
or comments regarding today’s interview. 
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Appendix X – Customized Use Regression 
Results Controlling for Company 
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Appendix XI – Faithful Use Regression Results 
Controlling for Company 
 
 
